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Abstract
Marine energy refers to both offshore and onshore devices that convert energy extracted
from the motion of waves or from tidal currents into electricity. There are a wide variety of
designs for these devices, ranging from underwater turbines that resemble windmills, to the
Pelamis device which resembles a floating train. This is a relatively young industry with few
deployments globally, none of which have been full scale arrays.
The intention of this research has been to assess the suitability and preparedness of the
New Zealand planning system for marine energy developments. To do this the following
research objectives were developed:
• Explore where marine energy may be developed in New Zealand
• Identify which types of devices are likely to be used
• Investigate the likely environmental effects of marine energy developments
• Examine the legislative and policy framework that will apply to marine energy
• Provide recommendations to improve planning for marine energy
To address these objectives a number of key informant interviews were conducted with
representatives from relevant government agencies, regional councils, and industry
representatives. The data gathered from these interviews helped to identify areas that have a
marine energy resource that may be developed at some point. The Regional Councils of
these areas were then surveyed in order to gain a perspective on their awareness of their
local resource, their awareness of the effects of marine energy devices, and of their
preparedness for future resource consent applications.
The key findings include that: the environmental effects of marine energy devices are not
well understood, but are generally not thought to be serious; the 'first in first served' nature
of the RMA may contribute to a 'land grab' as happened with aquaculture; no regional
councils identified a formal method for the allocation space in the coastal marine area;
information available to councils is sparse and sometimes contradictory; and that no regional
council identified specific marine energy provisions in their Regional Coastal Plan. The
conclusion is that while the planning system itself is reasonably sound, work needs to be
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The generation of electricity from the energy contained in tidal flows and ocean waves is a
new and novel method of supplying renewable electricity. During the course of writing this
thesis the first two marine energy projects in New Zealand have been granted res ource
consent. These two projects represent the beginning of what could become a significant
part of New Zealand's electricity supply.
Climate change has gained widespread recognition in recent times and is now a fairly widely
accepted concept. The emission of greenhouse gases from all aspects of society are now
being closely scrutinised -and the energy sector is one of largest emitters. As shown in figure
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Figure 1: New Zealand - Trends in greenhouse gas emissions by sector: 1990 - 2006
(Source: MfE, 2008a)
New Zealand's commitme nt to th e Kyoto protocol requrres that greenho use ermssions
during th e first commitment peri od (200 8- 20 12) are on average no more than they were in
19 90 . The significant incr eas e in th e emissions from the energy sector has provided th e
impetus for an effort by centr al government to increase th e proportion of electricity
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generated from renewable sources to 90 percent by 2025. Currently only around 70 percent
of electricity is generated from renewable sources and demand for electricity is expected to
increase. To achieve this goal of 90 percent will require quite significant increases in
renewable electricity generation to not only match growth in demand, but to also displace
fossil fuel powered supply.
The planning system in New Zealand has not had to deal with marine energy applications
until very recently and as such the ability of the system to cope with these applications has
not been assessed in any great detail. It has been suggested that the planning system is not
very well prepared for marine energy at present:
The youth of the marine energy industry means that many of the potential issues
relating to developments are not well understood. Marine energy developments are
thought to be relatively environmentally benign, but because there are few
deployments globally the effects are not well documented. Ifmarine energy is to make
a significant contribution to the supply of electricity in this country the planning
system needs to be able to balance the unknown environmental effects ofdevelopments
with the known benefits of reducing greenhouse gas emissions.(NZ Govt, 2006).
1.1 Device Overview
There are a number of designs being developed around the world for converting tidal
energy into electricity. These can be split into 2 main categories: submarine
turbines/hydroplanes, and tidal barrages/impoundments. Submarine turbines and
hydroplanes rely on the horizontal flow of water to turn a turbine or in the case of the
hydroplane to move a hydroplane up and down. The turbines are very similar in appearance
to wind turbines, but are of a smaller scale because of the greater density of sea water. The
hydroplane design, known as the 'Stingray', consists of a hydroplane (similar in appearance
to an aircraft wing) attached to an arm that rises and falls as the water flows past. This in
turn drives a hydraulic pump which drives a generator.
Tidal barrages and impoundments trap sea water at the high tide and release it through
turbines as the tide falls. Barrages can be built across river or harbour mouths and are very
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similar to dams. There are a few examples of tidal barrages around the world, one of which
in France has been operating since 1967. Impoundments, also known as tidal lagoons, are
similar to barrages but are located in open waters. No impoundments have been built yet but
there is one proposed off the North coast of Wales. Tidal barrages and impoundments are
unlikely to be an option in New Zealand because of the low tidal range of 2-Sm, compared
to over ISm for the French barrage (Power Projects Limited, 2005).
There are also a large number of designs being developed to harness wave energy. One of
the earliest designs is known as an oscillating water column device. This device traps air in a
confined chamber and as each wave passes the air is forced up through a turbine and is then
sucked back through the turbine as the water level falls. These can be built into seaside cliffs
or can be used in offshore devices. Another design type is known as a point absorber. This
basically consists of a floating buoy connected to some sort of fixed device under the water.
As the waves pass, the buoy moves up and down and drives the generating device. The
Pelamis device is probably the most commercially advanced design and consists of a number
of floating steel chambers. These chambers are connected together by hinges and as waves
pass the device flexes at these joints which drive hydraulic rams that drive a hydraulic motor
which in turn drives a generator.
1.2 Research objectives
The primary aim of this research has been to assess the suitability and preparedness of the
New Zealand planning system for marine energy developments. To address this aim the
following research objectives were developed:
• Explore where marine energy may be developed in New Zealand
• Identify which types of devices are likely to be used
• Investigate the likely environmental effects of marine energy developments
• Examine the legislative and policy framework that will apply to marine energy
• Provide recommendations to improve planning for marine energy
1.3 Methodology
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A qualitative approach was used and included key informant interviews and surveys.
Interviews were conducted with representatives from relevant government agencies,
regional councils, and industry representatives. The data gathered from these interviews
helped to identify areas that have a marine energy resource that may be developed at some
point. The Regional Councils of these areas were then surveyed in order to gain a
perspective on their awareness of their local resource, their awareness of the effects of
marine energy devices, and of their preparedness for future resource consent applications.
1.4 Thesis Structure
Chapter two examines the legislative and policy framework that applies to marine energy, as
well as considering the aquaculture and petroleum regulations as alternatives to the normal
RMA process.
Chapter three examines the concept of sustainability and its relevance to marine energy and
planning, provides an overview of the environmental effects of marine energy, and
examines the precautionary principle as an approach to managing unknown effects.
Chapter four gives an overview of the two marine energy projects that have been granted
consent in New Zealand.
Chapter five contains the methodology used for this research.
Chapter six documents the results of this research.
Chapter seven discusses the results of this study and puts them into a theoretical, legislative,
and policy context.




Marine energy is gaining momentum III New Zealand, with the first two developments
recently receiving resource consents and others in the pipeline. This section will examine
the relevant provisions of the RMA, the Proposed National Policy Statement for Renewable
Electricity Generation, and the New Zealand Coastal Policy Statement. These, as well as
Regional Coastal Plans, will be the main planning considerations for marine energy
developments. The resource management systems for aquaculture and the petroleum
extraction industry are also considered as alternatives to the normal RMA process.
Aquaculture is still governed by the RMA but has specific provisions that have been
developed to try to better deal with competition for space in the marine environment, which
is an issue that may also be a problem for marine energy. The prospecting, exploration, and
mining of petroleum has a more onerous permitting process under the Crown Minerals Act
and is considered as an alternative to normal RMA processes.
2.1 Resource Management Act
The Resource Management Act 1991 is New Zealand's primary planning legislation. The
jurisdiction of the Act extends as far as New Zealand's territorial waters (12 nautical miles
from mean high water springs). For a number of technical and economic reasons it is
unlikely that any marine energy projects would be located outside this area. As such, the
provisions of the RMA will be applicable to any marine energy project. New Zealand's
planning system under the RMA is arranged hierarchically. District Plans must not be
inconsistent with relevant regional plans and must give effect to the relevant Regional
Policy Statement, any National Policy Statement, and the National Coastal Policy Statement.
Regional Plans must also give effect to the Coastal Policy Statement and any other National
Policy Statement, and the relevant Regional Policy Statement. At the top of this hierarchy is
the Resource Management Act 1991 (RMA). This section outlines the relevant provisions of
the RMA and gives some comment on the implications of these.
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2.1.1 Purpose and Principles
Part 52 of the Resource Management Act sets out the purpose and principles of the RMA.
The singular purpose of the Act is set out in section 5: "The purpose of this Act is to
promote the sustainable management of natural and physical resources". The Act then
defines sustainable management as:
managing the use, development, and protection of natural and physical resources in a
way, or at a rate, which enables people and communities to provide for their social,
economic, and cultural wellbeing andfor their health and safety while-
a) Sustaining the potential ofnatural and physical resources (excluding minerals)
to meet the reasonablyforeseeable needs offuture generations; and
b) Safeguarding the life-supporting capacity of air, water, soil, and ecosystems;
and
c) Avoiding, remedying, or mitigating any adverse effects of activities on the
environment. (RMA, 1991 85).
This is a fairly narrow definition of sustainability. The meaning and significance of the
definition of sustainable management is discussed in more detail in section 3.1.4.
Section 6 sets out Matters of National Importance. This section requires "all persons
exercising functions and powers" under the Act to "recognise and provide for" a number of
matters of national importance. All the matters contained in this section may be relevant in
certain circumstances, and are outlined below.
• s6(a): "the preservation of the natural character of the coastal environment
(including the coastal marine area), wetlands, and lakes and rivers and their margins,
and the protection of them from inappropriate subdivision, use, and development".
The meaning of "natural character" is not clear, particularly with respect to the coastal
marine area. It is arguable that a farm of wave energy devices may detract from the natural
character of the coastal marine area, especially if devices that are visible are used, such as
shore based devices or any offshore device that extends above the surface of the ocean.
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• s6(b): "the protection of outstanding natural features and landscapes from
inappropriate subdivision, use, and development".
Oscillating water column devices have been built into seaside cliffs overseas. It is likely that
some cliff areas in New Zealand would be considered as outstanding natural features and as
such the development of wave energy devices in them could be seen as inappropriate
development.
• S6(C): "the protection of areas of significant indigenous vegetation and significant
habitats of indigenous fauna".
The marine environment is home to many indigenous species and it is possible that proposed
marine energy developments could adversely affect significant habitats.
• s6(d): "the maintenance and enhancement of public access to and along the coastal
marine area, lakes, and rivers".
This is only likely to be an issue during the construction period, particularly the laying of
cables when the public may need to be excluded from areas of the coast.
• s6(e): "the relationship of Maori and their culture and traditions with their ancestral
lands, water, sites, waahi tapu, and other taonga".
Any development will need to take into consideration the relationship that exists between
Maori and the area of proposed development.
• S6(f): "the protection of historic heritage from inappropriate subdivision, use, and
development".
This is probably unlikely to be a commonly applicable provision but it is possible that marine
energy developments could disturb shipwrecks which are of historic significance.
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• s6(g): "the protection of recognised customary activities".
The impact that marine energy projects may have on customary activities, particularly food
gathering, will need to be considered on a case by case basis. It is likely that fishing activities
will be prevented in the area occupied by marine energy developments.
Section 7 gives a number of "Other Matters" that "all persons exercising functions and
powers" under the Act "shall have particular regard to". The relevant "Other Matters" are:
• S7(C): "Maintenance and enhancement of the quality of the environment".
Again, as the impacts of marine energy developments are not well understood it is difficult
to say how any development will fit with this provision, but consideration will need to be
given to maintaining and enhancing the environment.
• s7(d): "Intrinsic values of ecosystems".
The impact that marine energy developments have on marine life is not well documented at
present. It will be necessary for developers to assess the effects of developments on both
marine species and ecosystems. The anticipated effects are outlined in section 3.2, and
section 3.3 considers the precautionary principle as an approach to managing the effects of
marine energy developments in the face of uncertain impacts.
• s7(i): "the effects of climate change".
This provision may be applicable depending on the interpretation. The effects of climate
change could be argued to be linked to energy use and as such a relevant consideration for
decision makers. Renewable energy developments, which will have lower greenhouse gas
emissions than fossil fuel generation, can play a part in ameliorating the effects of climate
change. An alternative interpretation could see the 'effects' of climate change as being
entirely separate from the 'causes' of climate change. Renewable energy developments
8
address one of the 'causes' of climate change, rather than having a direct influence on the
'effects' of climate change and because of this s7(i) would not be relevant under this
interpretation.
• s7U): "The benefits to be derived from the use and development of renewable
energy".
Renewable energy, which includes marine energy, can reduce our dependence on fossil fuels
and hence, reduce or slow the growth of greenhouse gas emissions. This provision is
reinforced by the recent National Policy Statement on Renewable Energy Generation, which
is discussed in section 2.3.2. Renewable energy can also help to insulate the country from
fluctuating global fossil fuel prices.
Summary - Purpose and Principles
The hierarchical language used between sections should be noted. Authorities are required
to "provide for" section 6 matters, while only "particular regard" is required of section 7
matters. This means that section 6 matters are given more weighting when decision makers
are assessing proposals. There are a number of potential conflicts arising from the
provisions of Part 2 of the Act. For example, a marine energy project may have some
impact on the "natural character of the coastal environment", which is a matter of national
importance, but will have benefits in terms of renewable energy and climate change. This is
just one example of many potential conflicts inherent in part 2 of the RMA. The resolution
of these conflicts will be a matter of judgement as to the scale of significance of the various
effects.
2.1.2 Duties and Restrictions
Part .3 of the RMA sets out the duties and restrictions in relation to a number of areas of
the environment. Of particular relevance to marine energy are the provisions relating to the
coastal marine area, water, and discharges. These are outlined below.
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Section 12 sets out the restrictions on the use of the coastal marine area. The coastal marine
area is defined as the "foreshore, seabed, and coastal water, and the air space above the water-
a) Of which the seaward boundary is the outer limits of the territorial sea:
b) Of which the landward boundary is the line of mean high water springs, except that
where that line crosses a river, the landward boundary at that point shall be whichever is
the lesser of:
i.) One kilometre upstream from the mouth of the river; or
ii.) The point upstream that is calculated by multiplying the width of the river mouth by
5" (RMA, 1991 s2).
There are a number of provisions in section 12 that will be of relevance to marine energy
proposals. These are outlined below.
• s 12(1)(b): No person may "erect, place, or alter any structure that is fixed in, on,
under, or over any foreshore or seabed" "unless expressly allowed by a rule in a
regional coastal plan and in any relevant proposed regional coastal plan or a resource
consent".
Marine energy devices will be considered as structures under section 12 and as such will
need to be either permitted in plans or granted resource consent.
• SI2(1)(C): No person may "disturb any foreshore or seabed in a manner that has or is
likely to have an adverse effect on the foreshore or seabed" "unless expressly allowed
by a rule in a regional coastal plan and in any relevant proposed regional coastal plan
or a resource consent".
The installation of marine energy devices will disturb the foreshore and seabed and may
cause adverse effects and as such will need to be a permitted activity or be permitted by a
resource consent.
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• SlQ(l)(d): No person may "deposit in, on, or under any foreshore or seabed any
substance in a manner that has or is likely to have an adverse effects on the seabed or
foreshore" "unless expressly allowed by a rule in a regional coastal plan and in any
relevant proposed regional coastal plan or a resource consent".
It is possible that the removal of biofouling from devices could be considered a substance
likely to have an adverse effect on the seabed or foreshore, particularly if biocidal coatings
(see section S.Q for discussion of antifouling coatings) are used.
• slQ(1)(e): No person may "destroy, damage, or disturb any foreshore or seabed in a
manner that has or is likely to have an adverse effect on plants or animals or their
habitat" "unless expressly allowed by a rule in a regional coastal plan and in any
relevant proposed regional coastal plan or a resource consent".
The seabed and foreshore are likely to be disturbed by most manne energy proposals.
Whether this is likely to have an adverse effect on plants and animals and their habitats will
require case by case consideration.
• SlQ(Q)(a): No person may "occupy any part of the coastal marine area" that is Crown
land or vested in the regional council "unless expressly allowed by a rule in a
regional coastal plan and in any relevant proposed regional coastal plan or a resource
consent".
Marine energy projects will occupy space in the coastal marine area, possibly exclusively.
This will need to either be a permitted activity or will require a resource consent.
Section 14 sets out the restrictions relating to water. The definition of water includes both
fresh and sea water. The relevant provisions are outlined below.
• s 14( 1)(b): "no person may take, use, or divert any" "heat or energy from water (other
than open coastal water)" unless this is "expressly allowed by a rule in a regional plan
and in any relevant proposed regional plan or a resource consent".
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Open coastal water "means coastal water that is remote from estuaries, fiords, inlets,
harbours, and embayments" (RMA, 1991 S2). SO this means that SI4(1)(b) will apply to any
marine energy proposal which is located in a harbour or estuary and will require proposals
to be either permitted activities or they will require a resource consent.
• SI4(2)(b): "take or use any heat or energy from any open coastal water" "in a manner
that contravenes a rule in a regional plan or a proposed regional plan unless
expressly allowed by a resource consent".
This provides that in the open coastal environment the extraction of energy will be
permitted unless it contravenes a rule in a plan. This is a less restrictive requirement than
for harbours and estuaries and possibly reflects the lower level of use of open coastal waters.
The RMA does not define "take", "use", "divert", or "energy". Whether marine energy
projects are considered to be taking, using, damming, or diverting coastal water will depend
upon the interpretation given to these terms by consenting authorities and the Courts. Any
marine energy project will be using energy from water, whether it be wave energy or tidal
energy.
Section 15 sets out the restrictions regarding the discharge of contaminants into the
environment. The section states that "No person may discharge any contaminant ... into
water ... unless the discharge is expressly allowed by a rule in a regional plan and in any
relevant proposed regional plan, a resource consent, or regulations" (RMA, 1991 SI5(1)(a)).
The Act takes a broad definition of contaminants that includes: "any substance ... or energy
(excluding noise) or heat, that either by itself or in combination with the same, similar, or
other substances, energy, or heat. .. when discharged into water, changes or is likely to
change the physical, chemical, or biological condition of water" (RMA 1991, S2). The
submarine cabling, and possibly the generation devices, that will form part of any project
will emit both heat and electromagnetic radiation. Whether the level of these discharges
would be sufficient to "change the physical, chemical, or biological condition of water" will
be a matter requiring case by case consideration. The disturbance of the seabed that will
occur during the installation of devices may disturb sediments sufficiently to constitute
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being a contaminant, and there is also a possibility of other substances such as hydraulic
fluids or biocidal residues being considered contaminants. This means that it is likely that
marine energy proposals will require resource consents under section 15.
Summary - Duties and restrictions
The provisions in this section establish the importance of regional coastal plans for marine
energy proposals. A wide variety of activities associated with marine energy developments
require resource consents unless they are explicitly permitted in regional coastal plans.
2.1.3 Occupation of the Coastal Marine Area
Part 7A of the RMA contains the provisions for the occupation of the coastal marine area.
This covers both aquaculture and other activities. Aquaculture has specific provisions and is
considered separately in section 2.2.1. This section outlines the provisions for the occupation
of the coastal marine area by activities other than aquaculture.
Section 165D of the RMA gives Regional Councils certain powers to manage the occupation
of the coastal marine area in a way that avoids the first in first served approach that is the
default of the RMA. This section is aimed at managing the "effects of occupation" and the
"competition for the occupation of space". It allows a Regional Council to specify rules that:
• no application can be made for a coastal permit to occupy space before a certain date;
• coastal permit applications for the same or close areas of the coastal marine may be
processed and heard together;
• limit the character, intensity, or scale of activities associated with the occupation of
space;
• limit the size of space that may be the subject of a coastal permit and the proportion
of any space that may be occupied for the purpose of specified activities.
In addition to these provisions a Regional Council may develop a more formal mechanism
for the occupation of space through the offer of authorisations. Section 165F of the RMA
allows regional councils to "offer authorisations for coastal permits for the occupation of
space in the coastal marine area for activities other than aquaculture activities". An
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'authorisation' is defined as "the right to apply for a coastal permit to occupy space in a
coastal marine area". If a council has provisions that allocate space by authorisations then
nobody can apply for, or be granted a coastal permit without holding an authorisation
(RMA, 1991 S165K). Section 165L states that: ,,[tJhe granting of an authorisation does not
confer any right to the grant of a coastal permit in respect of the space that the
authorisation relates to". This makes explicit that any proposed activity will still need to be
granted all the normal resource consents before it is able to occur, the authorisation is just a
method for allocating space.
The default method for the allocation of these 'authorisations' is by tender, although a
Regional Council can develop its own allocation method. If a Council does develop its own
method for allocation it must: consider the reasons for and against adopting the method,
consider the alternatives, be satisfied that it is necessary, and be satisfied that it is the most
appropriate method having considered its efficiency and effectiveness (RMA, 1991 s 1651). It
is not clear what would constitute necessity for this provison, whether this would require a
demonstrated problem with allocation of space to be occurring or just an expectation that
this may happen. It's also not clear whether a council could decide that they wanted to
consider wider issues such as an applicant's ability to complete the proposed works when
deciding the allocation of authorisations.
Section 1650 gIves the Governor General, after recommendation from the Minister of
Conservation, the power to direct a regional council not to proceed with a proposed
allocation of space, or to give effect to matters specified by the Minister when proceeding
with an allocation. The Minister can only make these recommendations to "give effect to
government policy in the coastal marine area", or to "preserve the ability of the government
to give effect to its obligations under any" Maori settlement.
Summary - Occupation of the Coastal marine area
Part 7A was inserted in 2005 and as such most regional councils have not made use of the
provisions. With most regional plans due for review in the next few years it is possible that
greater use will be made of these, although this is only likely where there is pressure on the
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occupation of space from activities other than aquaculture. This is probably not a common
situation at present and it may be difficult to justify that it is "necessary" as required by the
RMA. This may change if marine energy developments, and other developments in the
coastal marine area, become more widespread.
2.2 Allocation of Space - Alternatives
The allocation and occupation of space may be one of the more pressing issues for the
management of marine energy in New Zealand. This section outlines the systems used for
aquaculture and for the exploration and mining of petroleum in New Zealand as alternative
systems that could be adapted to suit marine energy.
2.2.1 Aquaculture
The aquaculture industry experienced significant growth during the 1990s, with demand for
water space increasing five fold (MfE, '2005). This increase in demand led to problems with
the allocation of space and the consideration of the cumulative effects of multiple proposals.
The permitting process for aquaculture developments at this time was slightly different to
the normal RMA process in that it required permits from both the relevant regional council
and from the Ministry of Fisheries. This dual permitting system was not able to adequately
accommodate the increasing demand for aquaculture space and maintain acceptable
environmental outcomes. The Ministry for the Environment identifies some of the problems
as:
• Bottlenecks and high processing costs for applicants
• Submitter fatigue
• Costly delays in developing regional coastal plans
• Local moratoria on aquaculture
• Poor environmental outcomes
• Little strategic direction on the location of marine farms to deal with their
cumulative effects (MfE, '2005).
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The government began looking at reforming the way aquaculture was managed in the late
1990s. In 2000 submissions were sought on proposals to change the aquaculture
management system. A moratorium was placed on all new aquaculture developments in late
2001 in response to the problems that were being encountered with aquaculture
management. This moratorium stood until the end of 2004, by which time the new
Aquaculture Reform Act had been passed.
This new legislation changed the way aquaculture is managed. More control was given to
Regional and Unitary Authorities. Any new aquaculture development must now occur in an
Aquaculture Management Area (AMA). These AMAs are essentially zoned areas in which
the effects, including cumulative effects, have been assessed prior to any new development
taking place (there is provision for existing developments to continue). This new system is
intended to give councils a better ability to plan for and control aquaculture developments
rather than dealing with applications on a first come first served basis.
AMAs can be created in three ways: council initiated plan change, invited private plan
change, and private plan change. All of these options will have to go through a similar
process to any plan change. This will involve consultation, consideration of effects, public
notification, hearing submissions, and opportunities for appeals to the Environment Court.
The major differences amongst these three options are who bears the cost and whether there
is any preferential treatment given to applicants. A council initiated AMA will be open to
any applicant and the cost of establishing the AMA will be borne by the council. Councils
can recoup some of this cost by tendering for access or charging for occupation of the
coastal area. Invited private plan changes give the proponent preferential access to 80% of
the area of the new AMA (20% is retained for settlement with Maori), with costs borne by
the proponent. An ordinary private plan change can be initiated, but this will give the
proponent no preferential access and all costs will be borne by the proponent. Before an
AMA can be given final approval by the Minister of Conservation, an assessment needs to
be conducted by the Ministry of Fisheries to determine whether there will be an Undue
Adverse Effect on commercial, customary, or recreational fishing. This assessment will
consider what effect the AMA will have on fishing activities in the area as well as the
cumulative effects of past aquaculture developments.
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The risk in adopting such a system is that if councils do not have the funding, knowledge, or
will to identify AMAs themselves then the cost will rest solely with proponents. The cost of
having to pursue a private plan change, be it invited or not, is likely to be far greater than
the cost of preparing a resource consent application under the old system was. The Ministry
for the Environment has a contestable Aquaculture Planning Fund available to regional and
unitary councils to assist in developing AMAs and related research into aquaculture. It is
unclear at this stage whether this funding will be sufficient for councils to be able to
successfully plan for aquaculture.
Summary - Aquaculture
Aquaculture has been considered here as an example of how planning can be done in the
marine environment. The model shows some possibility for adaptation to suit marine energy
developments but the risks would remain similar to those for aquaculture. The identification
of areas suitable for marine energy development will involve considerable research, which
without substantial assistance from central government, councils may not be able to
complete. Developers are likely to have the greatest understanding of the issues that need
to be considered when selecting a site, which suggests that an invited private plan change, as
in aquaculture, could be an appropriate planning tool. The immediate problem that occurs
with this suggestion is that there would seem to be little advantage to anyone in pursuing a
plan change instead of a resource consent. The advantage of requiring a plan change for
marine developments may be that cumulative effects could be managed better, but without a
demonstrated risk of cumulative effects being, or becoming, a problem it would be difficult
to justify the development of a planning process specific to marine energy.
2.2.2 Petroleum exploration and mining
Naturally occurring mineral resources are owned by the Crown and the extraction of these
is governed by the Crown Minerals Act 1991, including in the coastal marine area.
Petroleum, which is defined as including "naturally occurring hydrocarbon (other than coal)
whether in a gaseous, liquid, or solid state" (Crown Minerals Act, 1991 S2) is considered to
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be a mineral. The RMA still governs the environmental impacts of the activities involved in
the prospecting, exploration, and mining of mineral resources, but
the need to manage these resources in such a way as to sustain "the potential of natural and
physical resources to meet the reasonably foreseeable needs of future generations" (RMA
1991 s5('2)) is removed from consideration. This model is considered as an alternative
method of allocating and controlling the use of an energy resource.
This system has three levels of permits. The lowest level is a prospecting permit, then an
exploration permit, and finally a mining permit. Table 1 below outlines what activities and
rights are associated with each of these permits.
Prospecting Permit Exploration permit Mining Permit
Purpose For conducting To identify petroleum For development of a
reconnaissance and deposits and evaluate petroleum field to
general investigations the feasibility of mining allow the extraction
of an area any discoveries made and production of
petroleum
Activities Generally acquisition Geological and Mining operations
of geological and geophysical surveying, relevant to the
geophysical data exploration and extraction, separation,
appraisal drilling and treatment and
testing of petroleum processing of
discoveries petroleum
Allocation Non-competitive Priority in time Subsequent to an
applications may be exploration permit,
made over available Competitive: Petroleum following extensive
areas Exploration Permit appraisal programme
Blocks Offer and preparation of a
work programme for
development and
mining of a discovery
Rights Non-exclusive Exclusive Exclusive
No subsequent rights Subsequent rights to
apply for a mining
permit
Duration Up to 1 year Up to 5 years Up to 40 years, related
to size of discovery and
Renewal of 5 years over rate of production
a maximum of 50% of
the original area
Appraisal extension of
up to 4 years possible
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Size No size limit Priority In Time: Related to extent of





Table 1: Petroleum Permit Types (source: Crown Minerals 2008)
Under this system, the Minister of Energy is required to prepare 'minerals programmes'
which set out the policies which will be the basis for decisions made under the Crown
Minerals Act. Policy 5.2.12 of the Minerals Programme for Petroleum sets out some of the
factors that will be considered when deciding on an application for a permit including:
• The applicant's financial capability to carry out the proposed work programme and
to pay prescribed fees
• The applicant's technical capability, which may include proposed use of technical
experts
• Other prospecting, exploration or mmmg activities both in New Zealand and
internationally that the applicant has been involved with, to the extent that these
activities impact on the applicant's ability and likelihood to comply with the
conditions of the proposed permit
These factors, as well as anything else considered necessary by the Minister, will be
considered to try and determine an applicant's ability to "give proper effect to" the permit
which they are applying for, as required by section 27 of the Crown Minerals Act 1991. This
is a stronger assessment than takes place under the RMA and can avoid first in first served
allocation if competitive allocation is used for the exploration permits. The other potentially
relevant aspect of this model is the subsequent rights that are associated with exploration
permits. This allows an applicant to have a claim over an area before the detailed
investigation into the resource is carried out. Under the RMA there is no claim over an area
until a resource consent is granted which for some activities may be problematic. Marine
energy proposals will require quite detailed research into the resource and environment
prior to resource consents being obtained and while this is being conducted there is no
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guarantee that the area that is being investigated will not be allocated to someone else. This
problem is avoided by the more structured allocation system used for petroleum exploration
and mining. A similar system could be investigated for marine energy and may act as an
incentive to investors, who may see the subsequent rights given at an early stage as making
investment, particularly in the earlier stages of a project, safer.
2.3 National Policies and Central Government Initiatives
National Policy Statements are a tool that can be used by the government to "state objectives
and policies for matters of national significance" (RMA, 1991 s45) and can help guide
councils in their decision making process. The relevant provisions of the New Zealand
Coastal Policy Statement and the proposed National Policy Statement for Renewable
Electricity Generation are outlined below. The government has recently developed a
contestable $8m Marine Energy Deployment Fund which is also outlined.
2.3.1 New Zealand Coastal Policy Statement
The New Zealand Coastal Policy Statement (NZCPS) gives guidance from central
government to regional authorities on the management of the coastal area. It sets out a
number of policies as well as identifying what activities are to be considered as Restricted
Coastal Activities. Restricted Coastal Activities require the ultimate decision on an
application to be made by the Minister of Conservation. The Coastal Policy Statement is the
only mandatory National Policy Statement required by the RMA. The first Coastal Policy
Statement came into force in 1994. This has recently been reviewed and a new Proposed
Coastal Policy Statement has been developed. This section will outline the relevant
provisions of the Coastal Policy Statement 1994 and identify relevant differences in the
proposed Coastal Policy Statement.
Policy 1.1.3 of the NZCPS identifies that it is a "national priority for the preservation of
natural character of the coastal environment to protect the integrity, functioning, and
resilience of the coastal environment in terms of:
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• the dynamic processes and features arising from the natural movement of sediments,
water and air;
• natural movement of biota;
• natural bio diversity, productivity and biotic patterns; and
• intrinsic values of ecosystems" (NZCPS, 1994).
These factors may all be affected by marine energy proposals to some degree. A very similar
policy (policy 30) is contained in the proposed NZCPS. The effects of marine energy
developments are discussed in more detail in section 3.2.
Policy 3.3.1 of the NZPS acknowledges that there is a "relative lack of understanding about
coastal processes and the effects of activities on coastal processes" and that a "precautionary
approach should be adopted towards proposed activities, particularly those whose effects are
as yet unknown or little understood" (NZCPS, 1994). A similar, but slightly more strongly
worded policy is contained in the proposed NZCPS. This states that a "precautionary
approach shall be adopted towards proposed activities whose effects on the coastal
environment are uncertain, unknown, or little understood, but whose effects are potentially
significantly adverse to that environment" (proposed NZCPS, 2008 Policy 5). Marine energy
as a relatively new technology falls into this category and as such a precautionary approach
should be adopted when assessing proposals. The precautionary principle and its relevance
to planning is examined in further detail in section 3.1.
Policy 4.1.3 of the NZCPS suggests that provisions should be made to ensure that the
consent holders will remove any structure that has been erected in the coastal marine area
that is no longer being used and isn't likely to be used in the future.A similar provision is
made in policy 26 of the proposed NZCPS. The provisions of the RMA that allow for a
bond to be paid can be used to achieve this.
Schedule 1 contains the 'Restricted Coastal Activities'. S 1.3 and S 1.4 identifies the placement
or erection of structures, or contiguous structures, in the coastal marine area that are solid
or a significant barrier to water or sediment movement, or over 100m in length, as a
restricted coastal activity. Contiguous structures are defined as structures within 10m of
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each other in a harbour or estuary, and within 20m of each other in coastal waters. It is
unclear at this point whether devices are likely to be placed this close together. Depending
on what devices are used it is possible that devices will present a barrier to water or
sediment movement to some degree, but whether this barrier will be sufficient to be
considered as significant will be a matter requiring case by case investigation. It is also noted
that the placement of a cable on or under the foreshore or seabed is not a restricted coastal
activity. S1.9 identifies exclusive occupation of over 10 hectares of the coastal marine area
as a restricted coastal activity. The proposed NZCPS statement has contains similar
provisions to these. Marine energy projects are likely to exclusively occupy areas of this size
(10 hectares equates to a square 316m x 316m).
The proposed NZCPS contains a number of policies that are relevant to marine energy that
are not contained in the current NZCPS. Policy 16 of the proposed NZCPS requires that
"[PJolicy statements and regional coastal plans shall identify where, in the coastal marine
area, specified forms of use or development will and will not be appropriate". This policy
would suggest that Regional Councils may need to identify areas that are, or are not, suitable
for marine energy projects. This will probably only be applicable to regions where a demand
for marine energy exists.
Policy 17 of the proposed NZCPS requires that "[pJolicy statements and regional coastal
plans shall have regard to the Crown's interest in making land of the Crown in the coastal
marine area available for ... renewable energy generation; where such use and development
would meet the purpose of the Act". It is unclear what the immediate impact of this policy
will be, but it does seem to be making the Crown's attitude towards marine energy known.
Policy 24 of the proposed NZCPS identifies the "Crown's interest in obtaining public
benefits from the occupation of any public land". It goes on to suggest that "regional
councils should, where appropriate, establish a coastal occupation charging regime". The
matters that are to be considered by councils when considering a coastal occupation
charging regime are contained in schedule II and include that "in any region where: as a
result of occupations, the general public are excluded from areas that would otherwise be of
value for public access, or other substantial public benefits are lost; and the private benefit
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gained from occupations is such that a fair and administratively efficient charging regime
would deliver net revenue for projects that promote better management of the coastal area,
the regional council should include a coastal occupation charging regime in its regional
coastal plan" (proposed NZCPS, 2008 schedule II). It is debateable whether this would apply
to marine energy projects as the intention of the Crown to make Crown land available for
renewable energy generation has already been made clear, presumably because of the public
benefits that this will provide, but this could be interpreted differently.
Policy 38 requires that ,,[aJdverse effects of activities on the habitat of Maui dolphin shall
be avoided". It should be noted the habitat extends as far as the Kaipara Harbour which is
the location of the Crest Energy proposal. It was accepted in the resource consent decision
for this project that the dolphins were highly unlikely to come into the area occupied by the
turbines and consent was granted. Maui Dolphins are a critically endangered species, with
only around 150 alive, found only in the waters off the North Island of New Zealand.
Summary - New Zealand Coastal Policy Statement
This section has identified a number of policies that are relevant to marine energy and some
changes to the NZCPS that are proposed. The proposed NZCPS has many similar policies to
the current NZCPS, but also has some provisions that seem to encourage the development
of marine energy in New Zealand. The final version of the new NZCPS may be
significantly different to that proposed and as such the detailed discussion of these may be
premature.
2.3.2 Proposed National Policy Statement for Renewable Electricity
The proposed National Policy Statement for Renewable Electricity Generation was released
for public submission in September of 2008. The submissions for this closed on the October
S 1 2008. This policy statement identifies renewable electricity generation as a nationally
significant activity and sets out the policies that are proposed to help New Zealand reach its
target of 90% of electricity being generated from renewable source by 2025. The preamble
to the statement suggests that "adopting a nationally consistent approach to balancing the
competing values associated with the development of New Zealand's renewable energy
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sources will provide greater certainty to decision-makers, applicants, and the wider
community" (page 1). This section will outline and critically examine the policies relevant to
marme energy.
Policy 1 identifies that the benefits of renewable electricity generation at any scale are of
national significance and requires that decision makers have "particular regard to the
national, regional, and local benefits". The benefits in terms of greenhouse gases and in
terms of security of supply are identified as two possible benefits. It should be noted that s7
of the RMA already requires that decision makers have "particular regard to ... the benefits
to be derived from the use and development of renewable energy" (RMA, 1991 s70)).
Policy 4 requires that by IS March 2012, local authorities are to "introduce objectives,
policies, and where appropriate methods, into policy statements and plans to enable activities
associated with:
• the identification and assessment by generators of potential sites and energy sources
for renewable electricity generation
• research scale investigation into emergmg renewable electricity generation
technologies and methods" (proposed national statement)
This policy may help to some degree with the identification of marine energy resources, but
it is unclear quite how. It doesn't seem that there are currently problems with these
activities. Marine energy can be considered as an emerging renewable energy technology,
and as such the provisions relating to research scale generation may be of relevance but
again it is unclear how.
Summary - Proposed National Policy Statement for Renewable Electricity
The Proposed National Policy Statement for Renewable Electricity Generation contains
some policies that are relevant to marine energy generation but it is highly questionable
whether the stated intention of helping to "provide greater certainty to decision-makers,
applicants, and the wider community" will be achieved. The policies are of a fairly high level
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which leaves them open to challenge and interpretation and may not provide greater
certainty to anyone.
2.3.3 Marine Energy Deployment Fund
The government has set up the Marine Energy Deployment Fund to help advance the
development of tidal and wave energy in New Zealand. This is a contestable fund that is
able to allocate up to $<:2m annually over four years. The first round of funding was
announced earlier this year, with $1.85m being granted to Crest Energy to help with their
Kaipara Harbour development.
2.4 Conclusion
This chapter has outlined the relevant RMA provisions and one of the things that this has
highlighted is the importance of regional plans, and particularly regional coastal plans when
assessing marine energy proposals, because many aspects of a marine energy development
will require resource consent unless explicitly permitted in these plans. Some potential
conflicts between the provisions of part <:2 of the Act have been identified, but these are not
really any different to the conflicts that arise for many projects. The allocation of space in
the coastal marine area has been considered and a number of tools identified within the
RMA that allow for a more formal allocation of space, rather than relying on a first in first
served approach. These tools are relatively new and as such have not been used as yet. The
alternative models of allocation used for aquaculture and petroleum exploration and mining
have been considered and both have aspects that may be worthy of further consideration for
a marine energy allocation system. The national policy situation has been considered and
because the two relevant policies are both currently being reviewed it is difficult to draw too
strong a conclusion about their contents; however, the precautionary approach that is
suggested in both the current and proposed NZCPSs is of particular interest with respect to
marine energy due to the limited understanding of the environmental effects arising from
marine energy developments. The intention of the Crown to make Crown land in the coastal
marine area available for renewable electricity generation that is detailed in the proposed
NZCPS, and the development of the Marine Energy Deployment Fund would seem to




This section gives the theoretical basis which informs the methodology and subsequent
discussion of the results of this study. Marine energy is a relatively new technology and
there is not a lot of published material on the subject. Because of this, a relatively broad
approach has been taken. Marine energy is being embraced internationally and within New
Zealand because of its renewable nature which can help bring about sustainability. The
concept of sustainability is examined first in this section, both in terms of its definition and
its relevance to planning. The known or anticipated environmental effects of marine energy
deployments are considered next and the final section outlines the precautionary principle as
a method for assessing new technologies with unknown impacts.
3.1 Sustainability
Sustainability is a concept that has been embraced, at least nominally, by the planning
community. On the face of it this concept seems relatively straight forward and intuitive -
an activity that is capable of being sustained in the long run. The deeper you delve into this
concept though, the more complex it becomes. Many variations on this basic concept start to
emerge, each with differing implications for planning. This section will briefly examine some
of the different flavours of 'sustainability' before considering how planning contributes to
sustainability.
3.1.1 Sustainable Yield
'Sustainable yield' is probably the simplest and most intuitive of the various terms that
'sustainable' is attached to. This can be applied to natural resources such as fisheries or
forestry where a 'sustainable yield' equates to a yield at a level that is within the regenerative
capacity of the resource. This concept is relatively simple to understand because "the focus
is upon a regular (and quantifiable) flow of a single resource which is predicated upon
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maintenance of an underlying stock" (Meadowcroft, 1999: 14). There may be difficulties in
determining what level of extraction constitutes a 'sustainable yield' but these difficulties
pale in comparison to the difficulties faced when considering the higher level concepts of
sustainability such as: 'sustainable development', 'sustainable growth', and 'sustainable
management'. The move from single resources to multiple resource systems, as well as the
consideration of human societies that is implicit in some of these terms, introduces a far
higher level of complexity.
3.1.2 Sustainable Development
'Sustainable development' as a concept is generally accepted to have entered mainstream
consciousness following the release in 1987 of the UN report Our Common Future,
commonly known as the Brundtland Report. It is the definition contained in this report that
is often treated as a first stop when trying to define 'sustainability'. The Brundtland report
defines 'sustainable development' as:
development that meets the needs of the present without compromising the ability of
future generations to meet their own needs. It contains within it two key concepts:
• the concept of 'needs', in particular the essential needs of the world's poor, to
which overriding priority should be given; and
• the idea of limitations imposed by the state of technology and social
organization on the environment's ability to meet present and future needs.
(WeED,1987:43).
This is distinct from lower level concepts of sustainability in that the thing that is being
sustained is not a resource, such as fisheries, but 'development'. To understand 'sustainable
development' one needs to have an understanding of what is meant by 'development' in this
context. Meadowcroft (1999: 15) considers that development in this context "implies
improvement or advance, an increase in human welfare, the betterment of material, cultural
and moral circumstances; in a word, 'progress". So what we are talking about is the
betterment or progress of society in a way that doesn't compromise the ability of future
generations to meet their own needs. This then begs the question; what are 'needs'? The
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most basic of human 'needs' are those things that sustain our existence; such as food, water,
warmth, and shelter. Does this mean that 'sustainable development' allows us to act in any
way we want provided that we leave the planet in such a state that future generations can
provide for the most basic of necessities; or is there a need to ensure that
development/betterment/progress is done in such a way that it can continue in perpetuity?
It would seem that the latter is the intention behind the concept, but there is vagueness
about the definition that allows wide variations in interpretation and contributes to
confusion about the meaning of 'sustainability'.
The Brundtland report further confuses the definition of 'needs' by referring to 'essential
needs' as well as 'perceived needs'. Perceived needs, it says, "are socially and culturally
determined, and sustainable development requires the promotion of values that encourage
consumption standards that are within the bounds of the ecological possible and to which all
can reasonably aspire" (WCED, 1987:44). This statement brings a new dimension of
complexity to the concept of sustainable development. Bringing about this change in values
would have huge implications for both developed and developing countries. The
consumption standards enjoyed by those in the developed world are arguably already beyond
the bounds of the 'ecologically possible' and are well beyond being at a level to 'which all can
reasonably aspire'. For consumption standards to be consistent with 'sustainable
development' a concurrent reduction in total global consumption and a massive
redistribution of income from the developed, to the developing, world would be required.
This is reinforced by further statements in the report that: ,,[lJiving standards that go
beyond the basic minimum are sustainable only if consumption standards everywhere have
regard for long-term sustainability", and that "[eJven the narrow notion of physical
sustainability implies a concern for social equity between generations, a concern that must
logically be extended to equity within each generation" (WCED, 1987:44). This raises the
question whether 'sustainable development' is oxymoronic. How can we be speaking of
development (which has been equated to "betterment of material, cultural and moral
circumstances" by Meadowcroft (1999: 15)) and at the same time conclude that for this
development to be sustainable, material wealth for some, namely those in developed
countries, must reduce.
28
The Brundtland definition is strongly anthropocentric and gives no intrinsic value to any
part of the environment. The only value accorded to anything derives from its usefulness in
meeting the 'needs' of people, whether now or in the future. Presumably one of these 'needs'
is the need to sustain the systems that provide these 'needs', but beyond this implication
there is little consideration of non-human values. John Peet (1992) considers that the
physical attributes of the environment should be our prime concern when considering
sustainability, and that the Brundtland report failed to emphasise this. He describes 'physical
sustainability' (which is essentially the sustainability of ecological systems) as a prerequisite
to social and economic sustainability.
3.1.3 Sustainable Energy
The emISSIOn of greenhouse gases is one of the biggest threats to global ecological
sustainability and the use of fossil fuels as the primary energy supply for most of the world
is a hugely significant source of these emissions. The move towards a more sustainable
energy system is being advocated by many people and governments, including the New
Zealand government, who are concerned about the risks of climate change and ongoing oil
supplies. This section examines what is meant by 'sustainable energy' and how a sustainable
energy system can be achieved.
Sustainable energy is a term that is often used as a synonym for renewable energy but is
actually a much broader concept. Renewable energy will be a necessary component of any
sustainable energy system but will not of itself constitute a sustainable energy system.
Mark Jaccard considers that for an energy system to be sustainable it needs to meet two
conditions:
• First, the energy system must have good prospects for enduring indefinitely in
terms of the type and level of energy services it provides. Moreover, given the
significant energy use that will be required to improve human well-being in
much of the developing world, the size of the global energy system would
ideally grow substantially over this century.
29
• Second, extraction, transformation, transport and consumption of energy must
be benign to people and ecosystems. Flows of the energy system S material and
energy by-products must not exceed the ability of land, air, and water to absorb
and recycle them without significant negative disruption. In this sense, both the
known, cumulative impacts of the energy system must be negligible and any
extraordinary risks it poses must be extremely unlikely, and ones from which
the system could recover within a reasonable period of time, perhaps aided by
rehabilitation efforts (Jaccard, 2005:12).
The second part of this definition is essentially a definition of renewable energy. The first
part is where the difference between renewable and sustainable energy is made clear. The
reference to the need for the energy system to grow in order to improve human well-being
in developing countries clearly introduces the concept of intra-generational equity and
resonates well with the 'sustainable development' concept. At the same time though it is
clear that ecological sustainability must take primacy; note that the growth of the energy
system is an ideal whereas the environmentally benign nature of the energy system is a
necessity.
If we accept this definition of sustainable energy then the world's current energy system is
far from sustainable. The next question then is: 'how can we make it sustainable?'. The two
obvious avenues to pursue are to reduce the demand for energy and to increase the supply of
environmentally benign energy. These two options really need to be pursued together.
Because of the heavy dependence that many countries have on fossil fuels for energy supply
it will be crucial to increase the supply of renewable energy, but this needs to be done in a
way that displaces existing non-renewable sources of supply rather than just increasing the
total supply of energy. Without modifying the demand for energy, any increase in renewable
energy supply will be futile, particularly if we assume that economic growth will continue to
be pursued by nations.
Because energy is not something that is demanded by people as such, but rather it is the
services that energy provides that people desire, energy demand can be reduced to some
degree without altering demand for energy services by improving energy efficiency. The
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degree to which energy efficiency can reduce demand is debateable but while the majority of
the world's energy supply comes from non-renewable sources energy efficiency can only be
considered one of many necessary actions to bring about sustainability.
3.1.4 Sustainable Management
Sustainable management is the term used in the RMA and as such is the dominant version
of sustainability in the New Zealand planning system. Sustainable management is the
singular purpose of the RMA and is defined as:
managing the use, development, and protection of natural resources in a way, or at a
rate, which enables people and communities to provide for their social, economic, and
cultural wellbeing and for their health and safety while -
• sustaining the potential of natural and physical resources (excluding minerals) to
meet the reasonably foreseeable needs offuture generations; and
• safeguarding the life-supporting capacity ofair, water, soil and eco-systems; and
• avoiding, remedying or mitigating any adverse effects of activities on the
environment (RMA, 1991 s5).
This definition is similar to, but much narrower than, the concept of 'sustainable
development' discussed above, and as such shares many of the definitional uncertainties. It is
again quite anthropocentric but removes any reference to the 'needs' of the world's poor.
Grundy (2000) identifies two broad interpretations of sustainable management; the narrow
and the holistic. The narrow view sees sustainable management as essentially being about
the management of externalities with no consideration of broader issues such as equity or
socio-economic concerns. The holistic interpretation accepts that social, economic, and
cultural issues are linked and should be considered together.
3.1.5 Economics and Sustainability
1 have questioned whether sustainable development is an oxymoronic statement and will
now discuss the concept of sustainable growth and argue that this is an oxymoronic
concept. The pursuit of economic growth has become the "aim of virtually all political
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systems" (Peet, 1992:99) with the economic justification that a 'rising tide lifts all boats in
the harbour' and the underlying assumption that material wealth is synonymous with human
well-being. The realisation that ,,[tJhe rising tide has certainly not lifted all boats"
(Saunders, 2005) has not been sufficient to force a rethink of growth focussed policies. Only
time will tell whether problems of climate change and energy constraints will be the
catalysts that displace the growth axiom.
Basic neo-classical economics holds that the two main factors that underpin production are
labour and capital (Delong and Olney, 2006). If we consider an economy in a steady state
equilibrium, where production and consumption are constant in the long run, we come to
the conclusion that to remain in equilibrium our investment in capital must be equal to the
level of capital depreciation. Basically we must replace machinery at the same rate as it
wears out or we will be depleting our stock of capital which will make us worse off This
seems like a fairly intuitive conclusion yet for some reason when we think about the natural
environment and the finite resources that we extract from it we don't apply the same logic.
No account is taken of the depletion of the natural resources which are used; instead they
are counted in Gross Domestic Product (GDP) or Gross National Product (GNP) as output.
This logic would not work if we were assessing the performance of a business but it is seen
as acceptable when assessing the performance of an economy.
Economic growth is measured by the growth of GDP which is a measure of the amount of
goods and services that are consumed by a given population. The extent to which GDP
growth is linked to growth in energy consumption is debated, but it has been shown to be
causal factor in at least some economies (Lee, 2006). In New Zealand, energy growth and
GDP growth follow a very similar pattern, as shown in figure 2. An argument can be made
that increasing efficiency can 'decouple' energy from GDP growth. This may be the case in
the longer term, but while much of the global and local energy supply is sourced from fossil
fuels it would seem unlikely that improved efficiency would be sufficient to significantly
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Figure 2: Change in New Zealand total energy demand versus GDP (Source: Brown-Santirso
and Thornley, 2006:7)
Sustainable growth, if it is to have any real meaning, cannot be equated to conventional
economic growth. Conventionally measured economic growth is characterised by an
increased consumption of energy as well as counting increased depletion of natural
resources as an increase in output. These two factors lead to the conclusion that growth and
sustainability are not compatible goals. While this problem is overlooked by governments it
is difficult to see how a truly sustainable society will be able to exist.
3.1.6 Planning and Sustainability
Planning's ability to promote or contribute to sustainability is dependant on how the
profession defines sustainability. Allmendinger and Chapman (1999:8) describe three broad
avenues for defining sustainability as: '''deep green' preservationist, 'techno-green' technical
fix or 'shallow green' growth based strategy". I have already discussed some of the
variations of sustainability and have argued that only a deeper version of sustainability can
make any real contribution to a sustainable future. The reality of the planning profession is
that it is largely focussed on development control; managing the effects of activities, which
for the most part lacks the vision to be able to seriously tackle the broader issues that are
central to achieving sustainability. This type of planning is most closely aligned to
Allmendinger and Chapman's 'shallow green' sustainability. Mark Tewdwr-Jones (1999:124),
considering the British system, sums it up as follows:
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"The planning process is becoming devoid of intellectual discourse concerning
broader spatial or strategic questions, and rather is concentrating on its successful
role as very little more than a neighbourhood protection service. There is debate, of
course, on sustainability issues, on transport planning and regional economic growth.
But when allied to the statutory planning process, they seem to take on an air of
rhetoric."
A similar sentiment has been expressed by Freeman (2004) with reference to the New
Zealand system. Freeman argues that planning in New Zealand has generally used
"statutory plans to control land use and environmental effects" and has used "separate non-
statutory mechanisms to develop social and economic plans" (Freeman, 2004:313). It is this
separation that makes broader and more strategic issues, such as sustainability, difficult to
address in a coherent manner. This separation problem is compounded by the fact that
planners' time and effort is often largely dedicated to resource management issues, including
Environment Court appeals, rather than "more creative planning matters such as strategic
planning, urban planning, social planning and urban regeneration" (Freeman, 2004:317).
New Zealand planning in its broader context, including central government initiatives, has
been making some progress towards more strategic planning lately. The New Zealand
government has recently been developing a number of National Policy Statements,
including policy statements on renewable electricity generation and electricity transmission.
These higher level policy statements try to give strategic guidance to local authorities, but
are nested within the effects based framework of the RMA and as such rely on a
management, rather than a development approach. These National Policy Statements may
allow for a more consistent treatment of the national benefits derived from renewable
energy but do little to guide the actual development that takes place.
One of the major focal points for sustainable planning has been climate change. A wide
range of areas for action have been suggested but Bulkeley (2006) asserts that in taking a
wide approach there is a risk that the issue will be "diluted and a focus on the ways in which
spatial planning can have the most impact will be lost" (Bulkeley 2006:'206). She argues that
energy demand, energy supply, and adaptation are "three critical areas of spatial planning
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within which the rhetoric of addressing climate change has already been established and
there is a significant potential for action" (Bulkeley 2006:206).
Energy demand is probably the avenue that has the most scope for planning to affect.
Controlling the location of new development, with a focus on reducing the need for private
vehicles, is an obvious method for reducing transport energy demand and hence reducing
greenhouse gas emissions. Another method that has been suggested by some is to influence
the way developments are undertaken, with reference to: location, density, passive solar
design, and integration of sustainable energy supplies (ODPM, 2004). While these are all
worthy areas of attention it is questionable whether planners are the right people to be
addressing these. The location and density of development are within the scope of planning
but passive solar design and the integration of sustainable energy supplies would seem to
fall outside the scope of planning as it is practiced in New Zealand.
The role for planning with respect to energy supply is more difficult to define. At a local
level there would seem to be little opportunity for planners to influence the types of
electricity developments that take place, beyond managing the effects of activities and
ensuring that there are suitable provisions in plans and policies. Regulatory mechanisms,
such as the moratorium on new thermal generation that has been adopted by the
government, will have a role in determining what types of development take place in the
electricity industry; but mechanisms such as this is outside what would normally be called
the planning profession.
Given the effects based focus of the RMA, planning for marine energy for the most part is
likely to entail the management of effects. Planning for sustainability really requires a more
forward looking approach than this. There is some scope for regional and local authorities to
take a more proactive role by identifying areas that are and are not suitable for marine
energy, but this will be constrained by finances and the availability of planners. The
planning profession can contribute towards sustainability, but this is likely to be made up of
small and discrete contributions, rather than large more coherent contributions. The power
to make the bigger changes necessary for sustainability rests firmly with central
government. This can be seen with marine energy where central government has passed a
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moratorium on new thermal generation and made $8m available for marme energy
deployments, which has paved the way to some extent for marine energy deployments; with
local and regional authorities left to manage the effects of these activities, rather than being
involved in making them happen.
3.1.7 Sustainability - Summary
The term 'sustainable' is used almost as a prefix for a great variety of terms. 'Sustainable
yield', 'sustainable development', 'sustainable energy', 'sustainable management' and
'sustainable growth' are but five examples of these. The term 'sustainability' is often used as
a substitute for anyone or more of these more specific terms which adds to the confusion.
The common thread that connects all these terms is the need to exist within ecological
limits. Sustainable development can be considered as a higher level aspiration that
incorporates all the other lower levels of sustainability discussed here, although in its broad
nature becomes somewhat meaningless. It should be accepted that there are many complex
relationships that exist between the different activities that make up human society and that
applying 'sustainability' to these activities in isolation may not be sufficient to achieve a truly
sustainable society. It is in this context that marine energy should be considered. Marine
energy has the potential to contribute to the sustainability of the energy system, assuming
that it is shown to be environmentally benign, but is only one of many actions, both
technical and societal, that will need to happen for anything close to a sustainable civilisation
to occur.
3.2 Known or anticipated effects of Marine Energy Devices
Marine energy is a young industry with few deployments globally and of the few
deployments that have occurred none are full scale. Because of this the environmental
impacts are not well documented. In 2007 the Scottish Executive released a Strategic
Environmental Assessment that sought to determine what contribution tidal and wave
energy could make towards Scotland's electricity supply, what the environmental impacts of
tidal and wave energy would be, and how development of wave and tidal energy could be
best achieved with regard to the impacts that were identified. This report is one of, if not
the, most comprehensive higher level assessments of wave and tidal energy that has been
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completed and, in the absence of a suitable body of peer reviewed literature, will form the
basis of the discussion in this section. This section will first outline the sources of the
environmental disturbances before considering the potential ecological effects, the effects on
the human environment, and finally the cumulative effects of marine energy devices. The
discussion is of a fairly broad nature and generally refers only to tidal stream devices, such
as turbines, and offshore wave energy devices.
There are two main phases that need to be considered when assessing the effects of marine
energy deployments. These are the installation of devices, and the ongoing operation and
maintenance of installations. These two phases will have quite different effects.
Decommissioning of installations is likely to have similar impacts as the installation of
devices and as such will not be specifically discussed in this section. The installation phase
includes: the construction and placement of moorings, the placement of devices, and the
laying of cables. During the operation of marine energy devices there will be a number of
factors that have the potential to cause adverse effects. These include: the sound emitted
from devices, the risk of collision for both fauna and vessels, disturbance of normal wave or
tidal flows, contamination of waters, and displacement of species and other activities.
The four main types of mooring systems that are likely to be employed are: piling, gravity
base, anchors, and clump weights. Piling involves driving piles of approximately 4m
diameter around 20m into the sea bed (Scottish Executive, 2007). Gravity bases are basically
heavy bases on which devices are mounted. Placement of these will involve some
preparation of the seabed. Anchors and clump weights fix devices in place by chains or
cables which are attached to floating devices. All methods will involve some degree of
seabed disturbance and noise emissions. Pile driving will create significant noise emissions,
but it should be noted that this is not a necessary or common mooring method. Pile driving
noise is likely to be detectable by some marine mammals up to 80km from the activity and is
likely to elicit behavioural responses within 20km (Scottish Executive, 2007). This is backed
up by David (2006) who predicts that for bottlenose dolphins, pile driving noise will be
detectable up to 40km from the source and is capable of masking strong vocalisations within
10-lSkm. Pile driving is also thought to have some impact on bird and fish species although
the impacts are not well understood (Scottish Executive, 2007). The disturbance to the
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seabed that will occur with any mooring system has the potential to cause smothering of
benthic species, but the severity and longevity of this will be highly dependant on the
methods and devices used (Scottish Executive, 2007).
Most developments will require the placement of electric cabling to connect to the
electricity grid (the exception being the CETO device which pumps high pressure sea water
to shore where it is then converted into electricity or fresh water. The effects of laying the
pipes for this device are likely to be largely similar to those of cables, except for the
electrical effects, and as such will not be discussed separately). Cables are generally buried in
the seabed where possible. The trenching process used for this will emit noise and generally
disturb the seabed. Electromagnetic Frequency (EMF) emissions will be created by the
cables when in operation. Connection to the grid will require some onshore infrastructure,
such as substations, which may have visual effects during operation and ecological effects
during construction. A study into the environmental effects of a High Voltage Direct
Current (HVDC) cable in the Baltic sea found that a year after placement there were "no
obvious changes in macrozoobenthos species composition, abundance or biomass", however
could not conclude whether the magnetic effects of the cable were affecting fish behaviour
(Andrulewicz, 2003). Some fish species are electro-sensitive and it is possible that the
operation of a submarine cable will interfere with their normal behaviour (Scottish
Executive, 2007 and Gill and Kimber, 2005).
Growth of orgamsms on devices (bio-fouling) can be a problem. Some developers have
indicated that they will be using anti-fouling coatings on devices (Scottish Executive, 2007).
The anti-fouling coatings that have traditionally been used on ship hulls and offshore
structures have used heavy metals as a toxin to prevent growth. "Severe shellfish deformities
and the bioaccumulation of tin in some ducks, seals and fish" (Chambers, et al., 2006:3646)
led to the global ban of tributyltin (which used tin as the toxin), however copper is still
permitted in anti-fouling coatings. A new generation of antifouling coatings that provide a
non-stick surface, rather than a toxic surface, have been developed and it is expected that it
will be these coatings or other non-toxic coating that marine energy developers will use
(Scottish Executive, 2007).
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Many devices employ hydraulic components. There is some risk that hydraulic fluids could
be released into the surrounding waters. Developers are expected to design devices with
minimal risk of leakage to minimise maintenance requirements and, where some leakage of
fluids or lubricants is unavoidable, biodegradable options are likely to be selected (Scottish
Executive, 2007).
The sound emissions from the operation of marine energy devices are not well documented
(Scottish Executive, 2007). A study conducted as part of the Scottish SEA looked at the
thresholds at which permanent or temporary hearing damage could occur for a number of
marine species. A generic threshold was established that takes account of the lowest sound
pressures that could cause some damage at various frequencies. Figure 4 below shows the
findings of this .
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Figure 3: In-water threshold of hearing for fish, man, and marine mammals (Source:
Scottish Executive, 2007)
Comparisons were then made between the sound emissions from devices and the thresholds .
It should be not ed th at th e data used to determine th e sound profiles of devices is patchy at
best. For tidal turbines it was concluded that if the most sensitive receptor wer e to spend
SOmins within 16m of a device it may suffer permanent damage, and an exposure of s hrs
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within 934m may cause temporary damage. For the wave devices studied, permanent
hearing damage would not occur at any distance, and temporary hearing damage would only
occur for the most sensitive receptor after shrs of exposure within 6m. These findings relate
to a marine environment with a hard seabed and relatively shallow water. Deeper water and
different seabed characteristics can greatly reduce the distances (Scottish Executive, 2007).
The behavioural response of species to devices is at least as important as the distances in
which damage will occur, and again this is not well understood. There is a risk that some
species may see device arrays as an impenetrable barrier (Scottish Executive, 2007), yet
other species may show a "combination of avoidance and exploratory behaviour"
(Koschinski, et al, 2003: 270). A study into the behavioural responses of fish to offshore
windfarm noise concluded that permanent avoidance behaviour is only likely within 4m of a
device but that there may be effects on the acoustic signalling of fish "within a range of a
few tens of kilometres" (Wahlberg and Westerberg, 2005: 307). Collision may pose a risk for
some species, but the magnitude of this risk is not clear. There is the potential for this to be
a significant impact but at present the behavioural responses of marine species to these
devices are not well understood. Depending on what behavioural response occurs it is
possible that device arrays may present a barrier to movement and may cause habitat
exclusion, particularly if devices are located in confined areas, such as harbour mouths
(Scottish Executive 2007).
A number of impacts are possible for the human environment including:
disruption/exclusion of fishing grounds, disturbance to shipping, visual effects, disruption
to recreational activities, disturbance of historic sites, and onshore effects of grid
connection. As with many of the ecological effects these will be highly site specific and will
not be discussed here in any detail.
Cumulative effects from a number of device installations are difficult to predict. Clustering
of device arrays may lead to effects that are more serious than would be anticipated by the
assessment of a single installation. Clustering of installations is expected to be particularly
likely for tidal stream devices because of the flow requirements for these which mean that
suitable sites tend to occur in 'hotspots'. Wave devices are potentially less dependant on a
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particular site and as such, arrays may be separated more widely, but clustering may also
occur around easily accessible grid connection points.
Summary - Environmental Effects
This section has outlined some of the potential effects of marine energy device installation
and operation. There are still huge gaps in the understanding of these effects and as such
the discussion should only be considered as a general overview. It is possible that some of
the risks are overstated, but equally possible that they're understated. Monitoring of device
installations will be necessary but this is not a simple task. Baseline data on animal
behaviour and habitats is by no means comprehensive and as such it will be difficult to assess
the impacts that device installations are having.
3.3 New technology and the precautionary principle
As outlined above, marine energy is a new and largely untested technology and the
environmental impacts arising from its use are not well known. Planning needs to be able to
deal with technologies or activities such as this in a way that will prevent environmental
damage but at the same time be permissive enough not to stifle the development of
innovative technologies. This section will consider the precautionary principle and its
applicability to planning for marine energy.
The precautionary principle is basically that where there is an activity that raises threats of
harm "precautionary measures should be taken even if some cause and effect relationships
are not fully established scientifically" (Raffensperger et al, 1999:8). Raffensperger et al
(1999:8) go on to list four components considered central to the principle:
• taking preventative action in the face of uncertainty;
• shifting the burden of proof to the proponents of an activity;
• exploring a wide range of alternatives to possibly harmful actions;
• increasing public participation in decision making.
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While the components outlined above seem straight forward at first glance, they become
increasingly complex as you consider them further. There will always be some degree of
uncertainty about the impacts of any activity. The level of uncertainty at which precaution
should be applied and the level of precaution that should then be applied are not clear.
Shifting the burden of proof to proponents of an activity may seem fair enough, and may be
fair in the case of localised adverse impacts, but when considering cumulative global
impacts, either positive or negative, it is less clear that this should be the case. If the burden
of proof for all impacts is placed on the proponent of an activity and a high burden of
proof is required, it is possible that the expense of providing this evidence will be
prohibitive. This has been an issue for the Verdant Power turbine deployment in New York's
East river where over 50% of the project's cost has been in getting regulatory approval
(Holzman, 2007) which required overly detailed evidence of the potential impacts.
An assessment needs to be made considering the level of risk of a proposal which can then
be used to determine what level of 'proof' is required for a project. For projects that are
expected to have relatively minor impacts it is unreasonable to take a strongly precautionary
approach. The European Union (EU) outlined an approach to the use of the precautionary
principle in 2000 (Commission of the European Communities, 2000). The EU considers that
the precautionary principle needs to be applied within a "structured approach to the analysis
of risk" (Commission of the European Communities, 2000:2) which comprises risk
assessment, management, and communication, with the precautionary principle being of
particular relevance to the management of risk. Any approach that is based on the
precautionary principle should start with a scientific assessment that is as complete as
possible and which identifies the level of uncertainty at each stage (Commission of the
European Communities, 2000). The Commission accepts that determining what level of risk
is acceptable is an "eminently political responsibility" (Commission of the European
Communities, 2000:3), but that this process needs to be transparent and involve all
interested parties.
If a scientific assessment has identified potential negative effects and the probabilities of
these occurring cannot be determined with sufficient certainty, then recourse to the
precautionary principle is justified (Commission of the European Communities, 2000). The
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Commission identifies a number of principles that should guide the implementation of the




• examination of the benefits and costs of action or lack of action
• examination of scientific developments. (Commission of the European Communities,
2000:17).
Proportionality refers to the view that the measures adopted in the name of precaution need
to be proportional to the level of protection that is trying to be achieved. Non-
discrimination requires that similar situations are treated in a similar way, and conversely
that different situations shouldn't be treated similarly unless there are objective grounds for
doing so. Consistency is essentially an extension of non-discrimination in that the
application of the precautionary principle should be done in way that is consistent with
other applications of the principle. The examination of the benefits and costs is a wider
exercise than an economic cost benefit analysis and should include non economic factors.
Protective measures need to be reassessed in the face of new scientific developments, which
may necessitate strengthening or weakening of protective measures.
In the context of marine energy development there are two conflicting aspects arising from
the precautionary principle. The first is that the environmental effects of marine energy
devices, particularly full scale installations, are not well documented because of the relative
youth of the industry and as such precaution should be applied to the deployment of such
technology. The second is that marine energy is a renewable source of energy which can
playa part in reducing green house gas emissions and as such should be encouraged as a
precaution against climate change. As the ED communication on the precautionary principle
acknowledges, the determination of acceptable risk levels is a political activity. Decision




This chapter has critically reviewed some of the relevant literature to provide a basis for the
discussion in the following chapters. The youth of the marine energy industry and hence
absence of literature has necessitated a fairly broad approach. This has allowed
consideration of higher level theory and policy which gives a more holistic context to the
discussion than would have been the case if more specific literature had been available.
Significant gaps exist in the literature regarding the effects of marine energy installations,
as well as planning in the marine environment generally. Renewable energy has been
identified as a crucial component of a sustainable energy system, which is itself a necessary
component for overall sustainability to occur. The precautionary principle has been
considered as a guiding theme for the assessment of marine energy proposals and may be




There have only been two resource consent applications lodged for marine energy projects
in New Zealand. Both these proposals are for tidal turbine deployments and both were
granted consent this year. These are outlined in this chapter to give a real world example of
how marine energy is being treated in this country and how unknown effects are being dealt
with.
4.1 Neptune Tidal Thrbine Consent
Neptune Power applied to the Greater Wellington Regional Council (GWRC) in August
2007 for consent to operate a single tidal turbine structure in Cook Strait. This application
was processed on a non-notified basis with consent being granted in April 2008. This
section will give a general outline of proposal, outline the effects that were identified, and
outline the process and approach of the GWRC in assessing this proposal.
4.1.1 Project Outline
Neptune's proposal is for a temporary deployment of a turbine structure consisting of two
turbines enclosed within venturi type shrouds. This will be moored to a gravity base by way
of either a cable or rigid shaft. This will allow the turbine structure, which is positively
buoyant, to orient itself to the direction of tidal flow and allow the turbine structure to flip
to face the right direction as the flow reverses. The shrouds are narrower at the inlet end
and widen to a diameter of between 17 and 18m at the outlet end. This is designed to speed
the flow of water through the turbines. The structure will be around 15m long and 36m
wide. Each turbine, approximately 11m in diameter, is housed within these shrouds and will
rotate in opposite directions to avoid a 'torque steering' effect which is where the motion of
a single turbine spinning can cause the structure to steer out of the tidal flow direction. The
turbine blades will be rim mounted, meaning that there will be an area of free flowing water
through the centre of turbine. The turbines and shroud will be constructed mainly of glass
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reinforced plastic or carbon fibre . It is expected that the turbines will spin at aro und 16-
17rpm and that at this rate the outside of the blades would be moving at around
1amisecond.
The mooring will be constructed of steel reinforced concrete and will be around 10m x 10m
x sm in size. This will be hollow so that it can be towed to site and then filled with ballast,
either seawater or steel chain, to sink it into position. This structure will be placed
approximately 5km off the Wellington Coast at a depth of around 100m, which will allow a
40-50m free board above the structure which will allow for the safe passage of ships above
it.
The project will require a 6-8km cable to be laid to transmit electricity back to shore. This
will be ploughed into the seabed to a depth of around half a metre. The cable will include a
fibre optic link that will allow data from the various monitoring devices on the structure to
be transmitted to shore as well. The proposed location of the cable and turbine is shown in
figure 4.
Figure 4: Location of Neptune Proposal (Source: Neptune Power)
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One of the objectives of this installation is to determine with greater certainty the
environmental effects of these sorts of installations. Neptune Power has proposed to install
pingers, which are devices that emit a loud high frequency sound to alert marine mammals
and other sea life to the presence of the device, and video cameras both inside the shrouds,
to show what is travelling through the turbines, and mounted on the mooring to give a
wider view of the surrounding environment and how any sea life is interacting with the
structure. The inside of the turbines will be lit with low intensity lighting.
Maintenance will be carried out at least annually and may involve the turbine structure and
mooring being floated to the surface and then taken to shore for inspection. The duration of
the trial is to be between three and five years.
4.1.2 Effects identified
The environmental effects that have been identified for this project are largely similar to
those that are identified in section 3.2 of this document. While Cook Strait has been
identified as an area that is frequented by a number of marine mammal species the likelihood
of these creatures colliding with the structures is considered by NIWA to be extremely low
and if it were to occur would likely result in damage to the turbine structure rather than the
mammal. The acoustic effect of the operating turbines is considered by the GWRC to be no
more than minor.
The effects of the installation on fish has also been considered with respect to fish strike and
electromagnetic effects. Both of these effects are considered as no more than minor.
The mooring structure is considered likely to have some effect on the seabed through the
accumulation of biota and scouring of the seabed. The placement of the electric cabling will
disturb the seabed and release sediment into the water column. These effects are considered
to be no more than minor and temporary.
The possibility of the turbine structure or moonng accidentally movmg has also been
considered as a potential effect. The turbine structure is positively buoyant and as such if it
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were to break free from the moorings would float as a mostly submerged object which could
pose a shipping hazard. There is a small risk that the mooring structure could move if
unforeseen currents occur. If this were to happen there is a chance that the moving structure
could pose a risk to the HVDC power cables that connect the north and south island
electricity networks. Both these risks are seen as highly unlikely.
The maintenance of the installation may require both the mooring and the turbine structure
to be removed to shore for inspection. This will have similar effects to the initial installation
of these and as such the effects have been considered to be no more than minor.
4.1.3 Process
An initial application was lodged by Neptune in August 2007 which was relatively skimpy
on detail (only four pages long plus the relevant forms). The GWRC sent out three s92
requests for further information relating to a variety of aspects of the proposal. Having
considered the likely effects of the proposal and the fact that the application is for a
temporary installation, the GWRC determined that the effects of the proposal would be no
more than minor. This determination allowed the proposal to be processed on a non-notified
basis.
A non-notified consent process requires that all parties that are considered by the council to
be adversely affected by the proposal must be served notice of the proposal unless they have
given their written consent. GWRC considered that the relevant parties for this proposal
were:
• The Department of Conservation
• Maritime New Zealand
• The Harbours Department of Greater Wellington Regional Council
• Fisheries associations which may be impacted by the proposal, namely:
o Cook Strait Commercial Fishing Association
o New Zealand Rock Lobster Industry Council
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All these parties gave their written approval to the proposal. A number of other 'interested
parties' were consulted. These were:
• The Ministry of Economic Development
• The Energy Efficiency and Conservation Authority
• Transpower
• Maritime New Zealand
• Ngati Rarua Iwi
Maritime New Zealand requested that Land Information New Zealand be informed of the
location of the turbine prior to installation so that it could be marked on charts and
anchoring prohibited in the vicinity. Transpower was interested due to the proximity of the
Cook Strait electricity cables that it operates but had no concerns with the proposal.
4.1.4 Outcome
Resource consent was granted for this project in April 2008. The proposal by Neptune
Power to place a turbine in Cook Strait is essentially a test case to determine the effects and
effectiveness of turbines in the area. The applicant has identified that this is considered as a
precursor to a larger development in the area. There is not sufficient data to be able to
accurately predict what the environmental effects of tidal turbines will be in the area, or to
predict with certainty the output and maintenance requirements. The GWRC accepted this,
stating in their consent decision that:
This proposal presents a novel methodology ofpower generation in the New Zealand
national context, with the technology and development of such turbines maturing and
becoming commercially viable only recently. This proposal represents one
methodology that can be used to guide a longer-term, larger scale project. The
placement of one prototype structure within the CMA will allow solid, empirical data
to be gathered within Cook Strait, while ensuring that any adverse effects will not be
compounded across an upscale array of turbines concurrently. Monitoring results from
this stage can then be gathered and analysed, and, with a better understanding of the
49
ecology, tidal currents and other environmental factors, may be able to be up-scaled to
provide more robust information for future multiple tidal generators within Cook
Strait. (GWRC,2008:1)
The GWRC accepted that the effects of this project would be no more than minor, provided
that the 24 conditions attached to the consent were complied with, and that the proposal was
consistent with Part 2 of the RMA and with the relevant objectives and policies of Regional
Policy Statement and the Regional Coastal Plan.
4.2 Crest Energy Case Study
Crest energy lodged a resource consent application for a 200 tidal turbine array in Kaipara
Harbour in April 2006. This proposal was processed on a notified basis by three councils
initially, and later only by the Northland Regional Council (NRC) after modifications were
made to the proposal. The NRC granted 11 resource consents for this project in August
2008. Because aspects of this proposal are restricted coastal activities two consents are
required from the Minister of Conservation which NRC have recommended be granted.
This section will give a general outline of the project, the effects identified both by the
proponent and submitters, and outline the process followed by the NRC.
4.2.1 Project Outline
Crest Energy has proposed to place 200 tidal turbines in the entrance to the Kaipara
harbour on the West Coast of the North Island. The devices are to be placed in the deeper
parts of the harbour (greater than SSm depth) as shown in figure 6. The electricity
generated will be transmitted back to shore via an approximately 7km 7skV submarine
cable.
The initial proposal identified Rotech tidal turbines as the preferred device to be used. These
devices are completely submerged and mounted on a gravity base. They feature a multiblade
turbine inside a venturi duct. The blades of these turbines are connected to a central nacelle.
The proposal was later amended after consultation with submitters to identify Openhydro
devices as the preferred option. These are similar to the Rotech design and will be contained
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within similar veturi ducts but feature rim mounted blades which have a clear opening of
around Sm diameter through the centre. This opening is hoped to allow unimpeded passage
through the structure for marine fauna. See figures 7 and 8 for images of these devices. The
applicant has avoided specifying which device will actually be used and has instead sought
consent based on the envelope of effects of an "open vane turbine unit (e.g. Openhydro) or
equivalent device which has a similar effects envelope" (Northland Regional Council,
2008:42).
Figure 5: Location of Crest Proposal (Source: Crest Energy)
Figure 6: Openhydro turbine (source:Openhyrdo)
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4.2.2
Figure 7: Rotech Tidal Thrbine (source: LunarEnergy)
Environmental Effects
The Cres t Assessment of Enviro nmental Effects goes into quite some detail of the possible
effects of th e proposal which are largely similar to those that are outli ned in sect ion S.2 of
thi s th esis. This section will outl ine th e findin gs of th e hearing panel with respect to th e
env iro nmental effects.
The effects on mari ne mammals and elas mob ranches (sharks and r ays etc.) were contes ted
with respect to collision/obstruction, th e effect of noise emissions and elec tromagnetic
fields . The con cern with marine mammals was that they may be injured by collision with th e
tu rbines and th at noise emiss ions may create a bar rier that would prevent th em from usin g
the har bour. As disc ussed in S.2, elas mobra nches are sensitive to elec tromagnetic emissions
and th e likely effects of the genera tion of thi s radiation were contes ted. The effect th at th e
array of turbines would have on both commerc ial and recreational fishing was also
considered. There was a concern that fish entry and exi t from th e har bour could be affect ed
by th e proposal. This could imp act upon th e comme rcial fish ing th at takes place within th e
har bour if th e food chain for the fish was interrupted by th e presence or noise emissio ns of
the turb ines. The council was satisfied that evidence from ex per ts had show n that with
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respect to the the risk of collision, the emission of noise, and electromagnetic emissions that
the turbines were "unlikely to have any effect on benthic life, elasmobranches, fish or marine
mammals" (Northland Regional Council, 2008:26). The council was, however, unable to
reach a conclusion as to the effect of the turbines on "fish entry to or exit from the harbour,
habitat or migratory patterns" (Northland Regional Council, 2008:26). The council also
found that more studies were required to be able to verify the effects of the turbines on
marine mammals and other mega fauna.
The impact that the turbine array would have on navigational safety was considered. The
council found that, as the natural draft limitation of the harbour was 4m below chart datum
and the turbines would be around 7m below chart datum, it would be unlikely that the array
would compromise the passage of vessels. It was also found that the area of the turbines
would not be safe for diving, fishing, or anchorage.
The council accepted that the proposal would not have significant effect on erOSIOn,
accretion, or mineral conveyance in the harbour, but that this needed to be confirmed by
monitoring. It was also accepted that there would be some change to tidal flows in and near
the array.
The maintenance of the turbines will require the removal of biofouling. The council has
identified that any biocidal component of the material removed from the devices would be a
contaminant and would have to be "dealt with in a way that would not cause adverse effects
on water quality" (Northland Regional Council, 2008:27).
Other points that were acknowledged include: that harbour has been the main source of kai
moana for tangata whenua, that the only visual effects of the proposal will be navigational
markers, and that the harbour is the location of a number of ship wrecks that may have
historic heritage value under the Historic Places Act 1993. The council concluded that while
a number of concerns had been raised during the hearing there was no "evidence presented
that clearly showed that adverse environmental effects would be more than minor"
(Northland Regional Council, 2008:26).
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4.2.3 Process
Crest lodged their application for resource consent and Assessment of Effects on the
Environment with Northland Regional Council, Auckland Regional Council, and Rodney
District Council in July 2006. Some of the on shore activities also fell into the Kaipara
District, but these were all permitted activities and a certificate of compliance was issued by
the Kaipara District Council. The application was later amended which removed the need for
consents from Auckland Regional Council and Rodney District Council. The final proposal
required IS different consents in total; 11 coastal permits from the Northland Regional
Council and 2 from the Minister of Conservation.
The initial proposal sought consents for the full deployment of 200 turbines and the
placement of two sokm submarine cables. Crest undertook consultation with a variety of
interested parties in the course of the development of the proposal including:
• Locallwi
• Rodney Economic Development Trust and Energy Sub-Committee
• Auckland Regional Council
• Department of Conservantion
• Northland Regional Council
• Whale and Dolphin Research Trust
• South Kaipara Forest & Bird Committee
• McCallums' Brothers Limited
• Vector Networks Ltd
• Mt Rex Shipping Atlas Concrete (sand extraction)
• Winstones Aggregates
• Northpower Ltd
• Local community members
• Local fishing interests
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In addition to this consultation a Cultural Impact Assessment (CIA) was prepared on Crest's
behalf. This is not publicly available but is mentioned in other Crest documents.
Concerns that were raised during this consultation led to a change of the cable location, a
change in the preferred turbine design, and the adoption of a staged deployment of the
turbines. The cable route was altered to avoid areas that were identified as problematic by
fishing interests, which reduced the cable length from sokm to 7km. The preferred turbine
design was changed from a Rotech turbine to an OpenHydro design as a result of concerns
about the environmental risks of hydraulic fluid leakage and collision with marine fauna. A
suggestion that emerged from consultation was that a precautionary approach should be
adopted by staging the development so that effects could be considered with more certainty.
Crest adopted this methodology, although noted that they considered it to be "well beyond
its obligations under the RMA" (Crest Energy, 2007:14). The deployment of turbines was
split into four stages. The first stage would be up to 20 turbines, then 40, then 80, and finally
the full 200. This would allow the effects of the development to be assessed in a progressive
manner and modifications to be made to consent conditions, including the prevention of
further development if necessary.
This application received a total of 242 submissions, with 118 opposing the proposal and
122 in support and 2 that didn't indicate whether they opposed or supported the proposal.
The main reasons given for supporting the proposal by submitters were:
• that the proposal was based on a renewable resource and was sustainable
• that tidal generation would reduce greenhouse gas emissions
• the proposal would help meet New Zealand's Kyoto obligations
• the proposal would contribute towards New Zealand's energy objectives
• security of electricity supply for Northland would be improved
The submissions that were opposed to the proposal were largely related to:
• effects on fishing (30%)
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• exclusion, including navigational, anchorage, and generally (22%)
• effects on fauna (19%)
• effects on harbour dynamics and discharge of contaminants (17%)
• that the technology is untested or that there had been inadequate study (12%)
Note: the percentage figures are those provided by the Northland Regional Council in the
consent decision.
Of those that submitted, 97 indicated that they wished to be heard at the hearing. The
council decided that pre-hearing meetings were unlikely to be able to resolve the issues that
had been raised and opted to go straight into a formal hearing. This was held in May of
2008.
The proposal required IS coastal permits for the various components of the activity. These
included permits to:
• place the turbines and cable
• occupy the coastal marine area with both turbines and cabling
• extract energy from the tidal currents
• disturb the seabed and foreshore
• discharge heat, sediment, contaminants, and biological residue.
Eleven of the permits could be granted by the Northland Regional Council. The size of the
area to be occupied makes the occupation of the Coastal Marine Area a Restricted Coastal
Activity which requires consent from the Minister of Conservation. This is also the case for
the disturbance of the seabed that will occur during the laying of the cable.
The application was deemed to be a non-complying activity as this was the most restrictive
status of any of the consents sought. Non-complying activities must pass an additional test
under section 104D of the RMA. This test requires that the activity be shown to either have
effects that will be minor, or that the activity will not be contrary to the objectives and
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policies of any relevant plan. The council accepted that the effects of the first stage of this
development would be minor but that the effects of subsequent stages would need to be
reassessed in light of the information gathered from monitoring.
The application was also assessed against Part 2 of the RMA. It was found that the proposal
was consistent with the provisions of Part 2. Notable amongst the many recognitions by the
council were that:
• the use of tidal energy, being a natural and physical renewable resource, would
provide a power generation source for the benefit of people and communities
• the natural character of the coastal environment would not be compromised by the
proposal
• public access to the generation array area will be limited, but the degree of
restriction of public access is not major in the context of the overall harbour.
Some of the permits for discharge required consideration under sections 105 and 107 of the
RMA. Notable amongst these findings were that:
• incidental discharges of sediments and biological residue from the installation were
not significant
• discharges of heat are not significant
• there are viable alternatives to the discharge of biocidal contaminants arising from
maintenance of the structures, and that this type of discharge was not justified on
the basis of being associated with necessary maintenance.
4.2.4 ()utconae
The eleven consents that were within the jurisdiction of the Northland Regional Council
were granted and a recommendation was made to the Minister of Conservation that the
further 2 permits for the Restricted Coastal Activities also be granted, all subject to a
number of conditions. A total of 85 conditions were placed on the consents. Some of the
notable conditions are outlined below.
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There is a requirement that one year of monitoring and observation must take place before
development is commenced. The results of this monitoring will then be evaluated and a
Biosecurity Management Plan and Operation and Maintenance Plan prepared. Once this has
taken place development will occur in four stages. The progress from each stage of
development to the next will be dependant on the results of monitoring and other sources
of information. If the council considers that there are unacceptable adverse effects arising
from the activity then the consent holder may be required to reduce the number of turbines,
remove the turbines and cable, or not implement subsequent stages of the development.
There is a requirement that should the generation be permanently ceased during the term
of the consent the consent holder must remove all plant, structures, cables, navigation and
cable marks and other materials and associated refuse. A bond is required to be paid to the
council to cover the cost of removing devices should this be necessary. The bond for the first
stage is $3.1m and will be re-evaluated at each successive stage of development.
Any vessel, turbine, cables, or ancillary plant to be used in the Kaipara Harbour must be
certified as having been examined and treated for infestation of any unwanted or risk
species. The consent holder must also lodge a Biosecurity Management Plan with the
council prior to any installation of structures. This will detail measures to avoid the
introduction of any unwanted or risk species.
The consent holder is required to lodge an Environmental Management Plan with the
council that contains the following components:
• a pilot survey to define sampling parameters and techniques;
• baseline monitoring;
• ongoing monitoring
• definition of acceptable vs. unacceptable effects;
• reporting requirements;
• variation procedures;
• methodology of gathering data, specifications and units;
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• provision to the public of data, reliability, accuracy and veracity of information
drawn from data;
• public access to data for independent analysis and reporting;
• sharing with and accommodation of other harbour interests, including sand mining,
commercial and recreational fishing and inhabitants such as Te Uri 0 Hau.
The Environmental Monitoring Plan IS also required to include monitoring of the
following:
• total copper and total zinc levels in seabed sediments (if copper and/or zinc based
antifoulants are used);
• noise produced by turbines;
• the degree to which turbines or their effects are an impediment to the movement of
. .
manne specIes;
• any effects on important spawning areas within the harbour and array area;
• the effects of the main transmission cables on elasmobranchs and elasmobranch
habitat;
• impingement of elasmobranchs and cetaceans;
• monitoring of the cetaceans using the harbour entrance, including recording species,
numbers and timing - using pod and shore based electronic monitoring;
• benthic invertebrates;
• tidal currents;
• sedimentation within the generation array and along the transmission lines;
• electro-magnetic field production associated with turbines and cables;
• recreational and commercial fishing;
• seabed bathymetry and bathymetric change (including historic bathymetric and
shoreline change to provide an improved context against which to evaluate future
changes);
• presence, or otherwise, of historical artefacts likely to be disturbed by the placement
of the facilities;
• coastal processes and shoreline morphological changes;
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• seabed sediment dynamics;
• natural pH in units;
• concentration of dissolved oxygen as a saturation percentage;
• natural visual clarity so that the Condition 40 percentage can be assessed;
• natural hue in maunsel units;
• oil!grease film, scum, foam, odour as a baseline perspective;
• such other matters as are appropriate to assess effects.
Any use of anti fouling coatings is limited to the disc/vane of the turbine and the inside of
the venturi duct. If biocidal coatings are used then all material removed from the devices
during cleaning must be contained and disposed of suitably on shore.
The consent holder is required to undertake monitoring on the collision of elasmobranchs
and cetaceans with the structures for at least two years after each stage of deployment. This
is to include video and audio recording devices and any other devices necessary. There is
also a requirement to monitor EMF emissions from the array and from the cable at each
stage of development.
The lapse period for these consents is ten years unless the construction does not take place
as outlined in the construction timetable. If development doesn't follow this timetable then
the council may initiate a review of conditions and may determine the consent to have
lapsed in whole or part, or may extend the period.
4.3 Conclusion
These two proposals are for quite different projects in that one is for a single trial device and
the other for a full scale deployment. The environmental effects that have been identified for
both proposals are largely similar and are consistent with the effects outlined in section 3.2
of this thesis. The difference in scale of these proposals has been reflected in the level of
information required, and in the conditions that have been attached to consents. A fairly risk
averse approach has been adopted by Northland Regional Council in response to the lack of
certainty about the effects of the proposal, which includes a staged development process and
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heavy monitoring. The Neptune proposal, because of its limited size and temporary nature,





The primary aim of this research has been to assess the suitability and preparedness of the
New Zealand planning system for marine energy developments. To address this aim the
following research objectives were developed:
• Explore where marine energy may be developed in New Zealand
• Identify which types of devices are likely to be used
• Investigate the likely environmental effects of marine energy developments
• Examine the legislative and policy framework that will apply to marine energy
• Provide recommendations to improve planning for marine energy
A predominantly qualitative approach has been adopted to address these objectives. Both
objective data and the perceptions of relevant people have been used to address these
objectives. This chapter outlines the methodological approach taken, including data
collection methods and analysis techniques used, to address these objectives.
5.1 Literature Review
A review of relevant literature was conducted to provide a theoretical background to the
subsequent discussion. A general lack of literature specific to the objectives of this study
necessitated a fairly broad approach.
5.2 Context
Because this research is focussed on planning for marine energy in New Zealand, it was
necessary to examine the legislative and policy framework that exists in New Zealand. A
critical review of the RJ\1A, the New Zealand Coastal Policy Statement, the Crown Minerals
Act, and the proposed National Policy Statement for Renewable Electricity Generation was
conducted. This provided an understanding of how marine energy will fit within the
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current planning system, outlined alternatives to the normal RMA process in New Zealand,
as well as attempting to identify aspects of the current framework that may cause problems.
This allowed the research objectives to be further refined and gave the background
information necessary for further discussion with key informants and Regional Councils.
5.3 Case Studies
The only two marine energy resource consent applications that have been lodged in New
Zealand were reviewed to provide a real world example of how marine energy is treated
under the RMA. One of these was for a single turbine and was processed on a non-notified
basis, the other was for a full scale development and was processed on a notified basis. These
have been used to assess how the planning system is handling marine energy at the moment,
including what environmental effects are being identified and what approaches are being
taken to managing unknown effects.
5.4 Key Informant Interviews
Key informant interviews were one of the primary research techniques used. Key informants
were selected from organisations that are involved with marine energy in New Zealand. Key
informant interviews were considered as an appropriate and valuable way of gathering data,
particularly because the focus of this research is on New Zealand and because of the paucity
of published material, both locally and internationally.
5.4.1 Selection of Key Informants
Key informants were selected for their experience or involvement with marine energy. Key
informants included representatives from: Aotearoa Wave And Tidal Energy Association
(AWATEA), the Ministry for the Environment (MfE), the Energy Efficiency and
Conservation Authority (EECA), the Department of Conservation (DOC), the National
Institute of Water and Atmospheric Research (NIWA), two Regional Councils that had
received resource consent applications for marine energy devices, and a manne energy
developer. Many of these informants were selected from the delegate list for the 2008
AWATEA conference, with others being recommended by other key informants. A number
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of other people were approached for interviews, but did not consider themselves
knowledgeable enough on the subject to take part. This again reflects the youth of the
industry.
5.4.2 Interviews
Semi structured interviews were used for this study so that the expertise of the interviewees
could be used to focus the line of questioning and allowed unforeseen topics to be raised and
discussed by interviewees. The nature of the research is such that most people interviewed
had knowledge or opinions on some, but not all, of the topics covered. As such, it was more
fruitful to allow a broader discussion of the topics that were familiar to the interviewees
than to follow a rigid pattern of questioning. All interviews were concluded with an
opportunity for interviewees to raise any issues that they thought relevant that hadn't yet
been discussed.
Interviewees were emailed an outline of the topics that the interview would be based around
prior to interviews taking place. This allowed interviewees time to consider the topics before
being questioned and was intended to elicit more considered responses. The topics that the
interviews were based around were: the environmental impacts of marine energy devices,
the merits of a testing site, the likely timeframe for major developments to occur, the types
of devices likely to be used, how well the RMA works for marine energy, alternatives to the
normal RMA process, whether there is enough information for councils to plan for marine
energy, and whether there is anything councils should be doing at present.
One interview was conducted in person, one key informant (Northland Regional Council)
gave an email response instead of an interview, and the remainder of key informants
responded thorough phone interviews. An audio recording was made of each interview and
later transcribed. Transcripts were then coded on a thematic basis to allow responses to be
compared and contrasted. The key informant interviews provided a number of themes that
were used to help develop questions for the survey of Regional Councils.
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5.5 Regional Council Survey
Key informant interviews, as well as secondary research, identified the areas of New
Zealand in which there is a potential for marine energy development. The Regional Councils
(two of the councils were unitary authorities with the functions of both district and
regional councils) of these areas were then identified and emailed a survey. This survey
sought to identify what Regional Councils knew about marine energy. Surveys were emailed
to Environment Southland, Marlborough District Council (unitary authority), Tasman
District Council (unitary authority), West Coast Regional Council, Taranaki Regional
Council, and Auckland Regional Council. The Greater Wellington Regional Council and
Northland Regional Council were not contacted for this because they had already given
responses as key informants. The survey asked the following questions:
• Are you aware of any areas III your region that could be developed for manne
energy? If yes, please explain.
• When do think would be the earliest that development of manne energy could
occur?
• Have there been any enqumes about, or applications lodged for, manne energy
developments in your region? If yes, please explain.
• What is your understanding of the impacts of manne energy developments
(including both environmental impacts and impacts on other users of the coastal
marine area)?
• Has your council considered, or implemented, any formal method for the allocation
of space in the coastal marine area? If yes, please explain.
• Are there any provisions in the Regional Policy Statement or Regional Coastal Plan
for your region that are specific to marine energy? If yes, please provide section
numbers.
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• Are there any other issues for marine energy that you think are worth consideration?
If yes, please explain.
All councils that were contacted except for Tasman returned completed surveys. The
responses to this survey have been used to evaluate what Regional Councils know about
marine energy, and to then contrast this with what key informants have said. This, in
conjunction with the case studies, allows for a contrast to be made between what is
occurrIng at a council level and what is happening elsewhere in government and the
industry.
5.6 Ethical Considerations
Ethical approval was received from the University before any interviews or surveys were
conducted. All participants were given or emailed an information sheet detailing the aims of
the research and what would be asked of them if they chose to participate. All interviewees
were given or emailed a consent form. Interviewees either signed this form or replied by
email confirming that they had read this form and agreed to the conditions detailed in it.
The survey participants were emailed an information sheet with the survey and the return
of a completed survey was taken to constitute informed consent. The information sheets and
consent form are contained in Appendix A.
5.7 Limitations
The youth of the marine energy industry can be considered as a limitation for this research.
Peer reviewed literature on marine energy is quite limited at present and is largely confined
to technical information or predictions of environmental impacts. Many designs for marine
energy devices exist, each with the potential to have differing environmental impacts. It has
been suggested that the industry is likely to settle on a few basic designs in time, as was the
case for the wind energy industry, and until this happens it will be difficult to draw any
general conclusions about the impacts of marine energy devices.
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Key informants were difficult to find for this study. Many people were contacted but few felt
sufficiently knowledgeable to participate in the study. Of the few that were comfortable
participating, most had fairly specialised knowledge in only some of the areas that this study
seeks to consider. Only two of the key informants were planners, one of whom was only
able to provide half an hour of time, which has limited the discussion of purely planning
issues. These limitations have made the validation of the results difficult and more reliant on
expert opinion than is preferable.
The evolving nature of the industry and policy environment has also posed problems for
this study. During the course of this study the first two resource consent applications for
marine energy devices have been processed, the first round of funding from the
government's Marine Energy Deployment fund has been allocated, and the proposed
National Policy Statement for Renewable Electricity Generation has been released.
Discussion of these topics with key informants and Regional Councils could have been





The results in this chapter are arranged around a number of themes that emerged mainly
from key informant interviews. The regional council survey responses are included at the
end of each relevant section and are contrasted with key informant data. Key informants are
listed in Appendix B.
6.1 Location of Marine Energy Resources
Wave and tidal current devices require quite different ocean conditions to be productive.
This section will outline the requirements of these devices and the locations in the country
that were identified to have such a resource by key informants and in published and
unpublished material. This information will then be compared to the survey responses given
by Regional Councils.
6.1.1 Tidal Energy
Tidal current devices reqUIre a relatively fast flowing current to operate efficiently. The
velocity of the flow is crucially important for these devices because the "power available
varies as the cubic function of the current velocity. Put simply, a doubling of the current
velocity causes an eight-fold increase in the available power" (Power Projects Limited, 2008).
Suitable currents typically occur at "pinch points ... between an island and mainland, or island
and island, or entry into and out of a harbour or large estuary" (KI 1). Because of this there
are relatively few areas in New Zealand that will have a suitably swift tidal flow. A suggested
'rule of thumb' is that:
mean tidal current speeds of less than 2 m/sec are unlikely to contain much power and
would be unlikely to support deployment projects at the current state of technological
development. A nominal minimum figure of 1 m/sec is required to be attractive for
potential deployment (Power Projects Limited, 2008).
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Figure 8: Selected Modelling Locations in Cook Strait (source: Power Projects Limited
2008)
The areas that have been identified as potentially having suitable flows speeds include parts
of Cook Strait, parts of Foveaux Strait, Kaipara Harbour, Manakau Harbour, Hokianga
Harbour, Raglan Harbour, Aotea Harbour, Tory channel, and French Pass . Most key
informants considered some of these to be more likely sites for development than others.
One key informant noted that "the Hokianga, th e Aotea, and Raglan harbours are relatively
small " and the "likelihood of these harbours having developments is smaller, but not
inconceivable" (KI 4), while another considered that the only "good site s" in terms of flow
speed were French Pass, Tor y Channel, Kaipara Ha rbour, and some "hotspots" in Cook
Strait (KI 1). Key informant 2 thought that the "councils dealing with Kiapara, Manakau,
Cook Strait and Marlborough Sounds, and maybe Southland with Foveaux Strait are the
only ones that will really have to be thinking about tidal".
Many of these sites have not been st udied in a fine degree of detail. Figure 8 and Figure 9
show two ar eas where there have been relati vely detailed assessments.
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Figure 9: Selected Modelling Location in Foveaux Strait (source: Power Projects Limited
2008)
6.1.2 Wave Energy
Wave Energy devices can be split into two main categories, those that extract energy from
br eaking waves and th ose that extract from open ocean swells. The majority of th e little
available material on the location of wave
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energy resources in New Zealand is focused on identifying open ocean swell conditions. The
most recently published material considers that "almost any location on west- or south-





Figure 10: National Mean Spectral Wave Power (1997-2007) (source: Power Projects
Limited 2008)
As can be seen in figure 10 the wave power is g reatest in the south west cor ner of the South
Island. Much of the adjacent land is national park land which will make connection to the
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grid problematic. Key informant 1 pointed out that "probably the closer one is to Bluff
[talking about the wave resource in Southland] the better because you can tap into a major
transmission network at Tiwai Point".
Regional councils were asked in the survey whether they were aware of any areas in their
region that could be developed for marine energy. Their responses are outlined in table '2
below.
Council Response
Environment Southland Yes - the community over on Stewart Island is looking
at some tidal options in the near future. This is because
currently all their electricity is produced via diesel
generators and is extremely expensive.
West Coast Regional Council The council has prepared a West Coast Renewable
Energy Assessment which identified:
• "Limited potential for commercial wave power
due to ocean bathymetry (leading to wave
collapse) and coastal terrain (leading to costly
grid connection)
• Very limited tidal energy potential".
Marlborough District Council Yes - Tory Channel, French Pass. These areas have a
(unitary authority) very narrow passage for draining substantial bodies of
water.
Taranaki Regional Council Not specifically, general info in report by Sinclair
Knight Merz for EECA
Auckland Regional Council Yes - Kaipara Harbour - ARC has jurisdiction of
southern half.
Table 2: Survey Responses - Locations
While Northland Regional Council and Greater Wellington Regional Council were not
surveyed they are aware of Kaipara Harbour and Cook Strait as areas suitable for
development as these areas have already been subject to consent applications. The council
responses are generally consistent with information from key informants and other sources,
with the exception of the WCRC response which is at odds with other data sources.
6.2 When will development occur?
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The likely time frame for the deployment of marine energy devices in New Zealand was
discussed with a number of key informants. It was generally expected that smaller scale
developments will occur relatively soon; "I think single turbines are probably two years
away" (KI 2), and that larger scale developments will be some time away. Key informant S
considered that major developments would not occur in "the next year or two", but that "in
the next four or five years I think you could see a lot of progress". Key informant 2 expected
that small clusters would be "five years away, and I think we're probably eight years away
from having 15-20MW arrays" and key informant 6 stated that "we're probably seeing it as
being ten years before we get a lot of big projects". The youth of the industry was
addressed by key informant 5 who stated that "we're looking at something that's maturing,
or needs a little bit of maturing before it moves into a sort of windfarm type scale that we're
seeing now".
The projects that had applied for resource consent at the time of interview (Neptune and
Crest), and have now been granted consents were also discussed. There was a feeling that
the timetables suggested by these developers were somewhat ambitious. The Neptune
proposal is a trial deployment which is hoped to provide data for a sizeable deployment in
the future. Key informant 4 stated that "they're [Neptune Energy] thinking that they will
have 150 6MW twin turbine devices in the water by 2021. I think that is very unlikely" and
drew a parallel with the development of the wind industry by pointing out that "it has taken
the wind industry collectively 14 years to put s20MW of wind turbines up". The Crest
Energy proposal aims to have 200MvV installed by 2022 and Key Informant 4 was "not
convinced that they won't come up with problems, because everybody does" that would slow
the development and pointed out that this was "no particular criticism of them".
Also noted were global pressures that may affect the speed of development. Key informant S
noted that "if you have the price of power, the price of oil, the price of gas going up, that
helps lower the gap between the cost of generation from marine and the cost of generation
from land". Key informant S went on to point out that "there are a lot of good wind sites left
on land" and that "big players like Meridian or Genesis" are likely "to go for that [wind]
before ... something largely unproven". Key informant 8 talked about a "tipping point" for
marine energy development occurring when there is "a successful deployment at a
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commercial scale". Once this "tipping point" has been reached it is possible that development
would progress at a much faster rate. Key informant 8 thought problems securing finance for
marine developments could delay this tipping point: "there's a very high capital cost
associated with these things and it's also an unproven technology in many respects, so
financiers are going to be reluctant to be investing in these things ... particularly given the
credit crunch we've got internationally". Key informant 8 predicted the global recession that
we are now experiencing and considered that this would lead to "people's desire to
experiment" being "significantly lessened".
Regional Councils were asked when they thought would be the earliest that development of
marine energy could occur in their region. Their responses are outlined in table S below.
Council Response
Environment Southland At least 2 years for consent process, (no indication was
given of when consents might be lodged).
West Coast Regional Council Don't know.
Marlborough District Council Permission perhaps within 2 years, deployment some
(unitary authority) time after that.
Taranaki Regional Council Probably over next couple of years.
Auckland Regional Council Crest proposal is in harbour shared by Northland and
Auckland Regional Councils (no indication given of
when other developments may occur).
Table 3: Survey Responses - Timing
These responses are broadly consistent with what was said by key informants. Councils were
also asked whether there had been any enquiries about, or applications lodged, for marine
energy developments in their region. The responses given are outlined in table 4 below.
Council Response
Environment Southland No applications or specific enquiries have made.
However Venture Southland with Elemental Energy
have indicated some time in the future, tidal will be
used on Stuart Island.
West Coast Regional Council No
Marlborough District Council Lots of enquiries but no applications as yet.
(unitary authority)




Not to date. Wind energy developments in coastal
environment likely to be more common.
Table 4: Survey Responses - Enquiries and Applications
These responses, combined with the fact that projects have already been granted in
Northland and Wellington, show that there is quite a widespread interest in marine energy.
While it is difficult to assess the seriousness of these enquiries, this does show that marine
energy is being considered by people in many regions of the country.
6.3 Which devices will be used?
There are number of quite different device designs being developed around the world.
Some key informants commented on their preferences and the likelihood of certain designs
or devices being deployed in New Zealand. Tidal flow devices are largely limited to various
horizontal axis turbines at present, so this discussion was mainly around wave device types.
Some onshore terminator devices, eg oscillating water column devices, have been built into
cliffs overseas. Key informant 4 did not think this was likely in New Zealand stating: "I think
the idea of people building things on the cliffs in New Zealand only to extract energy is
fairly unlikely ... New Zealanders are too fond of their coastline to have it covered in
concrete". Key informant 2 had a similar opinion stating that "the two benefits [of marine
energy] are that it's low carbon and it's offshore and out of sight of most people. Shore
based ones are not like that". However, key informant 1 thought that "there is quite a large
area [near Wellington] that is not used very much" which might be suitable for onshore
devices.
Key informant 4 did not consider the Pelamis device, which is one of the most advanced
designs in terms of development, was likely to be used here, stating that "personally I'm not
very fond of the Pelamis technology, I very much admire what the company has done, but as
a technology I think it leaves a bit to be desired" and that the "Pelamis is really a device, in
my view, designed for extreme conditions, and of course the weather isn't extreme all of the
time".
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Key informant 2 identified a preference for offshore devices and noted that "there are a
number of devices at the forefront of each, tidal and wave, but I think we're looking at
around five years before we see things really settle down in terms of one or two principle
designs". Key informant 4 stated a preference for point absorber devices and considered that
"ultimately the unit cost of electricity from a point absorber will be lower than it will be
from an attenuator, like Pelamis, or a terminator device such as an oscillating water column
device" and noted that "oscillating water column [devices] may have some potential in
breakwater applications".
6.4 Environmental Effects
The general consensus from key informants was that not very much is known for certain
about the impacts of marine energy deployment, but that a lot can be garnered from other
activities in the marine environment. Key informant S was of this opinion, stating that
"because there's not much happening, the environmental impacts, for New Zealand anyway,
aren't particularly well known". Key informant 8, considering whales in Cook Strait, backed
up this view, stating that "we know whales passage through there, and generally what sort
of times but that's about the extent of it". Key informant 2 stated that "there hasn't been
enough actual on the ground work to say that we actually know stuff, so nothing is definite.
Much is desktop prediction, or prediction/understanding derived from other scenarios". Key
informant 6 was of a similar opinion stating that "there are not enough devices in the water
for us to be able to tell what the impacts will be. We can say where the impacts are likely to
be, whether it's marine mammals or whatever and then go through a process of
monitoring". Key informant 5 echoed these sentiments saying that "in terms of effects you
would say that there is not a lot that is categorically known" and that "you can extrapolate
and seek implication of other structures in the coastal marine area".
Key informant 2 considered that aquaculture and offshore wind farms offered examples of
marine developments that could be used to predict the effects of marine energy
developments. Key informant 2 stated that "in New Zealand we're quite fortunate that we
have a long history of aquaculture in the coastal environment so we have a history of
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understanding those structures" and that while there "hasn't been much [internationally] in
the way of marine aqueous renewable energy stuff, there has been quite a lot of effort with
offshore windfarms. So there's quite a bit known about putting in piles in the offshore
environment and EMF of running power cables".
It was acknowledged by some key informants that the effects will be highly site specific. Key
informant 52 considered that effects "will be different wherever you go, especially things like
impacts on mammal species" which key informant 5 agreed with stating that "actual fauna
effects differ on the differing environments". Each site will therefore require baseline
research as well as monitoring and key informant 9 questioned what sort of "period of time
the research takes place over". A comparison was drawn with onshore wind energy where
key informant 9 thought that "three to four years might give you a scientifically sound
picture of what goes on, but who knows what the marine species might be doing at a
particular site" and that marine energy "needs long term research".
Few of the key informants raised serious concerns about the environmental effects of
marine energy devices. Key informant 8 raised concern that the tip speed of unenclosed
turbine blades was high enough that collisions between marine mammals and devices could
be fatal, but acknowledged that the use of enclosed and rim mounted turbines "potentially
reduces a lot of the concerns of direct collision". Key informant 4 was also aware of this
issue, stating: "where there may be concern, whether there is an issue is another matter,
would be on any device that's got rotating blades, particularly ones that have exposed tips.
There are a number of ways you can get around that concern by using open ringed turbines
or enclosed blades". The effect of large scale developments on marine mammals was raised
as a concern by key informant 8: "if they [marine mammals] traditionally used an area and
there is then a farm of turbines, will they start avoiding that area?". Key informant 4
considered that "by and large the environmental effects are relatively limited". A concern
was raised about the exclusive occupation of space by Key informant S who stated that "your
big impact there is not so much what you would call environmental, more the effect on other
users, particularly the fishing industry, recreational fishers, recreational users etc. That's
probably one of the most pressing issues in terms of national coastal management". Key
informant 6 expressed a vision of a series of "take off points" where several wave farms
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would feed into each on of these. This type of scenario could lead to the clustering of wave
farms around these "take off points" which could lead to cumulative effects.
Regional Councils were asked what their understanding of the impacts of marine energy
developments were, including environmental effects and impacts on other users of the
coastal marine area. Their responses are outlined in table 5 below
Council Response
Environment Southland Basic impacts are those potential impacts to marine life
and the impacts on fishing and boat movement.
West Coast Regional Council Nil.
Marlborough District Council They are large and significant and not easily
(unitary authority) paraphrased. In Tory Channel and French Pass both
areas have high traffic, high recreational use, high
recreational and cultural value. Not a case of out of
sight out of mind. Subtidal energy development would
necessitate excluding public recreation in the area (i.e.
fishing, diving, snorkelling). Given these are the best
spots in the Marlborough Sounds, opposition would
likely be significant.
Taranaki Regional Council Similar issues to those for aquaculture: occupation of
space, occupational charging, potential impact on
marine mammal migration, competition with
recreational fishers for space etc.
Auckland Regional Council Referred to Crest Energy consent decision for outline of
effects.
Table 5: Survey Responses - Environmental Effects
The environmental effects will be difficult to paraphrase in a survey response like this, but
most regional councils showed that they had some understanding of the likely issues.
Northland Regional Council has probably the greatest understanding of the effects having
processed the Crest Energy proposal. Greater Wellington Regional Council is probably next
most familiar having processed the Neptune proposal. The effects that were identified by
these two councils are outlined in the case studies in chapter 4.
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6.5 Resource Management Act
A number of themes emerged from the discussion of the RMA and it's adequacy with
respect to marine energy developments. These largely revolved around the provisions for
the allocation of space in the coastal marine area and the 'first in first served' nature of the
RMA.
A number of Key informants identified a similarity between the marine energy industry and
the aquaculture industry. The concern here was that there could be similar problems with
the allocation of space. Key informant 2 considered that "there's a direct comparison
between this [marine energy] and the aquaculture industry. I'm not sure that they handled
the aquaculture in any particularly good way". The problem that was seen with the
aquaculture industry was summed up by key informant 4: "my understanding is that for
aquaculture, people were making outrageous requests for space eventually, you know 10,000
hectare mussel farms which are clearly very unlikely" and noted that at the 2008 AWATEA
conference a presentation had been made advocating "envelope consenting where people try
to consent the largest area that they think they can justify, or get away with depending on
your viewpoint, and then narrow down to where they actually want to do the project. That's
fine but effectively if you've got a consent over an area you are sterilising it from competitive
activity". Key informant s expressed a similar opinion saying that "where it gets tricky I
think, and it's the same thing that happened with aquaculture, the RMA isn't really set up as
an allocation statute".
The nub of the perceived problem was that the RMA is "essentially first come first served"
(KI 4). It was considered by some that this 'first in first served' nature of the RMA could
lead to a 'land grab' at some point in the future. Key informant 4 could "foresee, particularly
for tidal projects but also for wave to some extent, there could at some point be a bit of a
land grab as there was for aquaculture and the RMA is not designed to deal with that kind
of behaviour". Key informant 2 considered that there is "definitely a possibility that there
will be multiple developers seeking the same bit of water". Key informant 5 thought that the
issue of allocation is not "just a marine energy proposal issue, I think you can see that much
better and with more history in water rights and water permits".
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Other key informants did not think the 'land grab' issue would be a big concern for marine
energy developments. Key informant 9 thought that the problems with the allocation of
space that occurred with aquaculture were unlikely to be repeated for marine energy because
marine energy developments "don't tend to displace other users in the same way as marine
farms do which are quite inshore and need quite sheltered waters". Key informant s thought
that although the RMA "is first in first served ... the industry is small enough that I think it
would be unlikely that two people would be doing it [trying to develop the same area] in
ignorance of each other and if they were doing it in a competitive way it would be a really
big investment risk for them". Key informant s expressed a similar opinion, stating that "the
RMA has got a heck of a lot of good tools for dealing with a lot of these difficult issues" but
highlighted the issue of "how quickly all those processes can kick in in relation to what is
happening on the ground, or in the water". Key informant 6 thought that the tidal resource
was sufficiently limited that the viable tidal sites would "have been bagged by the time any
[allocation] system was set up" and that, for wave energy, the "hundreds of km of coastline
will take a hell of a long time to fill up".
Some Key informants expressed opinions on what should be done to address the issue of
allocation. Key informant 4 thought that a scheme based on the oil and gas system should be
considered "on the principle that effectively the government is dealing with a crown owned
public good, just as it is with oil and gas. I can't see a logical argument why you wouldn't do
the same thing with wave and tidal energy resources and put in place a complementary
scheme". This sort of "complementary scheme" would decide "whether you can do a
particular project in an area or whether it might be better used for something else". Key
informant 6 could "see both sides of the argument" for adopting something similar to the oil
and gas permitting system, but after discussing the time that this would take to set up, the
cost involved, and the nature of the marine energy resources concluded that "the way we do
it is OK". Key informant 5 thought that there is "definitely merit in developing something '"
that would address these issues" and considered that "an amendment to the RMA" may be
sufficient. Key informant s acknowledged that there are potentially problems with allocation
under the RMA but did not "think there are any plans in the pipeline to look at a more
strong allocation model in New Zealand" and considered that it wouldn't "fit very well under
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the ethos of the RMA". Key informant 10 thought it would be "highly unlikely" that a
separate process would be developed for marine energy.
Key informant 1 raised concerns about the length of time that it takes to process consents.
The perceived problem was that a consent application "might take a year going through the
regional and district councils, then there is a pause of five or six months before you go
through the Environment Court". Key informant 1 raised a number of possible ways to
shorten this time, without specifically advocating a particular method, including: "shortening
the interval between district and regional commissioners meeting over a resource consent
and the Environment Court", "shortening the process itself", and "merging the district and
regional [council hearings] with the Environment Court". The reason why key informant 1
considered the shortening of the consent process as necessary was that "climate change
issues and the oil crisis are on us now" and that the "faster we get renewables in the oceans
the faster they get activated the better off we're going to be".
Key informant 6 thought that it is really too early to assess how well the RMA will deal with
marine energy projects, stating that: "I think until that (Crest Energy resource consent
processing) is finished we wont really know whether the process is robust and working.
Maybe until even until a couple of projects have gone through" but considered that "at the
moment there's no reason to believe it isn't [robust and working]".
Regional councils were asked in the survey whether they had considered or implemented any
formal method for the allocation of space in the coastal marine area. Their responses are
outlined in table 6 below.
Council Response
Environment Southland No formal allocation has been made. However we are
monitoring some of the marine energy work going on
around the country and the world.
West Coast Regional Council No.
Marlborough District Council Yes, marine farms, jetties, boat sheds, mooring areas,
(unitary authority) zoning.
Taranaki Regional Council No -leaving it to the industry to determine. Have
undertaken a broad brush constraints mapping exercise




No - would require massive investment in research,
monitoring etc. - and also you need to know what type
of development you are talking about (turbines - what
sort - size - number - the dynamics and values of the
location etc.).
Table 6: Survey Responses - Allocation of Space
These responses show that, for most areas of the country in which marine energy IS
considered likely, the formal allocation of space is not being seriously considered. This may
to some degree strengthen the possibility of a land grab.
6.6 Councils
A number of key informants expressed OpInIOnS as to what regional councils should or
could be doing at the moment to prepare themselves for marine energy applications. One of
the themes that came out of this was the need for councils to educate themselves about
marine energy technology and their local resource. Key informant 6 thought that "upskilling
on what the technology is, what the issues are with it, just getting the information to make
informed decisions is where they [councils] should be at at the moment". Key informant 2
thought that councils "could be educating themselves a bit about what their particular areas
are up for" and added that "very few councils will even need to think about tidal" and that
"for wave it's really focussed on the West Coast councils". Key informant 4 wanted to see "all
the regional councils in areas that there is a potential for marine energy ... considering the
potential issues for marine energy in their region". Key informant 1 considered that councils
"need to make themselves aware of the advantages and disadvantages of both tidal and wave
energy generation" and "become well aware of ways to facilitate the [consent] process".
Some key informants conveyed a view that councils need to put provisions into their plans
and policies relating to marine energy, as well as other renewable energy. Key informant 5
thought that "it would be short sighted not to have consideration of it in coastal plans and
regional policy statements" and key informant 6 stated that "what we need them to do is to
put it into their plans, regional and district, to enable marine as well as other renewables".
Key informant 10 highlighted a problem for councils trying to plan for marine energy while
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there is limited knowledge about the marine environment and about device requirements,
and considered that because the reasons why "site A or site B are developed are related to a
complex mix of environmental, public, and economic drivers" it may be best for councils not
to attempt to identify sites in great detail.
It was noted by some key informants that councils may not see marine energy as a high
priority given the youth of the industry and other pressures on council resources. Key
informant S stated that: "it's a situation where it's quite a new industry. It's unsure what the
effects are going to be, it's unsure what kind of areas on going to be applied for, so I think
again if you're a council you're not going to prioritise your resources to understand about
this stuff until you need to". Key informant 1 articulated a similar opinion, aknowledging
that "it may be that the councils wont do anything. They've all got their time constraints and
pressures and lots of resource consents and building applications coming through their
corridors and they may not be motivated until someone puts an application in", while key
informant S considered that "a lot of it will come down to the council and it's capacity and
it's expertise to deal with the issues".
Two key informants praised Greater Wellington Regional Council for their approach to both
the Neptune proposal and to marine energy generally. Key informant 4 thought that the
Neptune proposal had been dealt with in "a very forward looking way". This opinion related
to key informant 4's perception that "they decided that there wasn't sufficient information on
the environmental effects of marine energy" and decided to "grant a limited consent for a
temporary deployment with the requirement to do significant amounts of monitoring so
that everyone could understand what the environmental effects are". Key informant 6
praised GWRC for being "very proactive" and wanting "to know about its regional resource
for marine". This was referring to GWRC's involvement with the 'Marine Energy in New
Zealand' report (Power Projects Limited, 2008), which identifies at a broad scale the tidal
and wave resource for parts of the country.
There was some discussion with key informants as to whether there was enough information
for councils to be able to plan for marine energy at present. Key inforrnant s thought that "at
the moment it's a fairly low level of information for both the councils and industry and I
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think it's just going to be built up over time as the industry becomes more mature". Key
informant 2 identified that "work needs to be done" to "come up with a guiding document for
this sort of thing, environmental impact stuff, giving examples of questions we think need
to be asked at different areas and what an ideal staged development might be like, baseline
measurements that might need to be required" and that this is will be happening "over the
next year". Key informant 1 thought that there was a "need to identify power resources
available in the ocean ... both in terms of tidal and wave" and considered that this is a
"government responsibility". This sort of thing has occurred in the UK where a marine
energy atlas has been developed. The development of a similar atlas is identified in the New
Zealand Energy and Efficiency Conservation Strategy, but key informant 6 identified that
this would not be published in 2009 as outlined and that funding to develop it had not been
secured.
Regional and Unitary councils and were asked in the survey whether there were any
provisions in their Regional Policy Statement or Regional Coastal Plan that are specific to
marine energy. Their responses are outlined in table 7 below.
Council Response
Environment Southland No
West Coast Regional Council No
Marlborough District Council Yes - Section 7.5 of Regional Policy Statement. (note:
(unitary authority) this contains provisions relating to renewable electricity
generally such as to "encourage inter-agency co-
operation to research the available energy sources and
appropriate energy technologies for Marlborough").
Taranaki Regional Council Yes - Proposed Regional Policy Statement contains an
objective and a policy to "promote the use and
development of renewable sources of energy". Also
includes following methods:
• Include provisions in regional plans made for
the appropriate provision for the exploration,
development, production, transmission and
distribution of energy
• Support the development of industry code of
practices for renewable energy production
• Have regard to the opportunities and provide for
the use and development of renewable energy in
I the preparation and review of regional plans
I
• Territorial authorities may wish to consider the
I inclusion of provision in district plans that
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Auckland Regional Council
encourage the development of renewable
resources.
(note: these support renewable energy generally, not
specific to marine).
No - general policies supporting 'green energy'.
Regional Policy Statement being reviewed at present
but unlikely to specifically support marine energy as
you need to know what the effects are to be specific.
Table 7: Survey Responses - Plan and Policy Provisions
These responses show that the only provisions that may be relevant to marine energy are at
the regional policy statement level rather than in plans. It is also worth noting that all the
provisions identified are for renewable energy generally rather than being specific to marine
energy.
6.7 Conclusion
The results outlined in this chapter have revealed that there is general agreement about a
few aspects of marine energy development, but for many aspects there are a variety of,
sometimes conflicting, views. The general areas in which a marine energy resource exists
are known at a rough scale and most regional councils are aware of these, although a
contradiction was identified between two reports that cover the west coast region. There
was a general opinion that some marine energy developments are likely to occur relatively
soon, but that there are a number of factors that will influence when these developments
will become widespread. There was a general acceptance that the environmental effects of
marine energy devices are not well understood, but also that a lot could be predicted based
on other offshore installations. Most regional councils showed some understanding of the
broad areas that are likely to be affected by marine energy developments. The allocation of
space in the coastal marine area was identified as being potentially problematic and the
possibility of a 'land grab' occurring at some stage was suggested; however, these views
were by no means universally held. A number of opinions were expressed as to what
councils should or could be doing, but it was also acknowledged that there IS little




This chapter draws together the findings from the primary research and puts these into a
theoretical, legislative, and practical context. The discussion is broadly structured around
the research objectives.
7.1 Location
There was generally agreement amongst the key informants about the areas of New
Zealand that would be suitable for tidal generation. These are the Kaipara Harbour, Cook
Strait, Tory Channel, French Pass, Foveaux Strait, Manakau Harbour; and less likely but
possible are the Hokianga Harbour, Raglan Harbour, and Aotea Harbour. The more likely
areas were all identified by the relevant councils in the survey with the exception of
Manakau Harbour. It may be that this area is not recognised as having a good tidal resource
by the Auckland Regional Councilor it may be as key informant 5 suggested, that the
Auckland Regional Council may not "even consider letting people put turbines in their
harbours".
Most of the west coast and the south coast of the South Island were generally considered
by key informants to be the most likely areas for the development of wave energy. No
regional council specifically identified areas that they were aware of that were suitable for
wave energy developments, however, Taranaki Regional Council did acknowledge that they
had received some enquiries about generation from waves. The West Coast Regional
Council, which is responsible for most of the west coast of the south island, cited a Regional
Renewable Energy Assessment that had been prepared for them that concluded that there
was a limited potential for commercial wave generation on the coast. This conclusion is
contrary to the general consensus of key informants and other reports and is discussed
further is section 7.7.
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7.2 What type of devices will be used?
There was not really any consensus from key informants as to what sort of devices are most
likely to be used in New Zealand. Some key informants expressed an opinion that offshore
devices would be more likely, while others considered that shore based devices may be
suitable in some places. At present many device designs are still being developed and it is
really too early to say what sort of devices will be used, other than to say that tidal barrages
are highly unlikely due to New Zealand's low tidal range and that tidal turbines of some
description will be used.
7.3 When will Development Occur
The general opinion of key informants and councils was that small installations are likely to
occur within the next two to five years. This opinion is reinforced by the two projects that
have received resource consents this year. There was less of a consensus as to when larger
developments are likely to occur. Only one key informant gave a specific prediction of when
larger developments are likely, which was ten years (KI 6). Other key informants were more
general in their predictions. Key informant 8 talked about a "tipping point" for the
development of marine energy that will occur once there is a successful deployment on a
commercial scale. The assertion was that once this "tipping point" is reached development
will speed up rapidly. A wide range of factors were cited by key informant 8 as influencing
when this would occur including: the price of energy, global credit availability, and the
global recession which will affect people's desire to experiment. Global considerations, such
as the rising price of oil and gas, were also raised by key informant .'3 as potentially speeding
up the development of marine energy. The assertion was that if oil and gas prices increase
then the cost of generation from marine sources relative to the cost of generation from oil
or gas would become more favourable for marine generation. The price of oil has been
trending upwards in the last couple of years and peaked earlier this year at close to
$US150/barrel but has since shed more than half this value. This drop in oil price may have
a negative impact on the speed at which marine energy deployments take place but it is
impossible to quantify this risk at present or to predict the longevity of this softening of oil
pnces.
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The oil pnce drop has its genesis ill the financial and economic turmoil that has been
experienced around the globe recently and it is this global turmoil that is likely to have the
biggest effect on the speed at which marine energy development takes place. In the short
term, as pointed out by key informant .'3, it is unlikely that the big players in the New
Zealand electricity market will get involved in marine energy while there are still good wind
sites available on land. This leaves the development of the marine energy resource to
smaller players who are likely to be dependant on private investment. Securing investment
for large scale projects that are deploying technology that is as yet largely unproven is likely
to be problematic in the current financial environment.
Climate change is one of the major drivers behind the development of renewable energy.
Governments around the world have been pursuing policies to tackle climate change and
these will influence the speed at which marine energy development takes. In New Zealand
the target set by the government of 90% of electricity to be generated from renewable
sources by 2025, the moratorium on new thermal generation, and particularly the $8m
Marine Energy Deployment Fund will help the development of marine energy, but the
global context should not be underestimated. The global economic and financial problems
that are occurring have prompted some European leaders to suggest that efforts to reduce
greenhouse gas emissions should be reduced, at least in the short term. These suggestions
have been rejected by the European Union for the time being but this issue and the global
economic and financial problems are yet to be resolved conclusively. There is a risk that if
nations decide to delay efforts to tackle climate change then the impetus for the development
of marine energy devices and deployment of these devices will be eroded.
7.4 Environmental Effects
The main theme relating to environmental effects that came out of the key informant
interviews and the literature review was that not much is categorically known about the
effects of marine energy installations. While it was generally agreed amongst the key
informants that not much is known categorically, it was also generally agreed that a lot of
the effects can be predicted from other offshore installations, such as aquaculture and
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offshore wind turbines. Many of the installation effects will be relatively similar to these
more common offshore installations. The placement of moorings, pile driving, and the
laying of cables are likely to have effects that can generally be anticipated from other
installations, but there are still a number of effects that are difficult to predict from other
offshore installations, particularly during the operation of devices. The behavioural
responses of marine mammals and other marine fauna to large scale marine energy
installations are an example of this. It may be that large installations are perceived as an
impenetrable barrier, while it is also possible that some species will show exploratory
behaviour.
Although there are these unknown effects it was generally considered that the broad areas
of the environment that are likely to be affected are known and can therefore be monitored
as installations progress. This requires that an adaptive management approach be taken, but
there are questions about the level of baseline data required and how monitoring can be
done to ensure that changes are identified. A comparison between onshore wind farms and
marine energy was made by key informant 8 who thought that between three and four years
of research was needed for onshore wind developments to give a "scientifically sound picture
of what goes on", but was unsure how long it would take to gather sufficient data in the
marine environment. The two tidal turbine projects that have been granted consent in New
Zealand are both required to undertake quite detailed monitoring but it may be difficult to
assess what effect these installations are having on some species because of the limited
baseline data that is available and because of difficulties gathering data. Despite these
problems the only major ecological concern that was raised by key informants was what the
effect of large scale installations would be on marine mammals, and this will probably be one
of the most difficult effects to assess because of limited baseline data about the movements
of many mammal species and because monitoring equipment may not be able to detect them.
Regional councils will be responsible for ensuring that sufficient baseline data is obtained
and that the monitoring that is undertaken is thorough enough to be able to identify what
effects are occurring. It may be beneficial for some sort of guidance document to be
developed that would give councils advice on what effects would need to be considered, what
sort of baseline data is necessary, how an adaptive management approach can be used, and
how and what monitoring should be conducted.
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7.5 Precautionary Approach
The fact that many effects are not well understood raises the issue of how the planning
system should deal with new technologies that have unknown effects in such a way that
minimises risk but is not so restrictive that it discourages the deployment of new
technologies. The two marine energy proposals that are outlined in chapter 4 are for quite
different proposals in that one is for a full scale deployment of up to 200 turbines, whereas
the other is for a single trial turbine, but despite this difference they both offer good
examples of how to address unknown effects. The basic approach that has been adopted for
both of these proposals is a precautionary one. Both applicants have accepted that there are
unknown effects and although they may not consider that there are likely to be serious
consequences arising from the unknown impacts they have accepted that a staged approach
is warranted. In the Crest Energy example the staged approach is for a full scale
development of up to 200 turbines, with monitoring from each stage of development
informing the subsequent stages. The Neptune proposal for a single device is intended to
offer some baseline data which will help identify the likely effects of a later, much larger
development.
The use of a precautionary approach is suggested in the NZCPS when there are unknown
or little known effects. The precautionary principle, as defined by Rafensperger et al (1999),
suggests that preventative action be taken in the face of uncertainty, that the burden of
proof should be placed on the proponent of an activity, that alternatives to possibly harmful
action should be explored, and that public participation in decision making should be
increased. The ED has taken a similar approach to the precautionary principle which
suggests that a scientific assessment of the activity should be undertaken that identifies the
level of uncertainty at each stage of the activity, but it is also acknowledged by the ED that
the determination of what level of risk is acceptable is an "eminently political
responsibility". Broadly speaking this has been the approach that has been taken in both the
Crest Energy and Neptune proposals. Scientific assessments which have identified the
environmental effects that can be predicted and the level of certainty which can be given to
these have been conducted, at the expense of the proponents. The level of public
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participation was fairly limited in the case of the Neptune proposal, but this was
proportional to the scale of the proposal. The Crest proposal had fairly extensive public
involvement and it was partly this involvement that led to the adoption of the staged
approach. Concerns were raised during public consultation that there was not enough
information about the effects to justify the granting of consent for the full scale deployment
and that a more precautionary approach should be taken which was accepted by the
proponents. The Crest case is also an example of how alternatives to possibly harmful
actions have been considered. The original proposal identified Rotech turbines as the
preferred device, but concerns about the type of blades that are used in these devices and the
impacts that these may have on marine fauna led to a re-evaluation of the available
technologies and resulted in a rim mounted disc vane turbine being identified as the
preferred option and consent was granted on this basis.
The other side of the precautionary principle as it applies to marine energy is the global
context. Marine energy as a renewable energy source can help to reduce emissions of
greenhouse gases which should be encouraged as a precaution against climate change. In the
context of the two case studies, and any marine energy proposal in New Zealand, the
consideration of this more global context is largely limited to an assessment of the
proposals against Part 2 of the RMA. The provisions of Part 2 of the RMA contain, as
discussed in section 3.1.4, a fairly limited version of sustainability and a recognition of the
benefits to be derived from the use and development of renewable energy. The planning
provisions relating to renewable energy are to be strengthened to some degree in the near
future with the release of a National Policy Statement for Renewable Electricity Generation,
but in its current proposed form this NPS is rather weak when it comes to the consideration
of greenhouse gas emissions. The only reference made to greenhouse gases is in Policy 1 of
the NPS where avoiding, reducing, or displacing greenhouse gas emissions is identified as
one of the possible benefits of renewable electricity that decision makers should have
particular regard to. Section 7 of the RMA already requires that decision makers have
particular regard to the benefits to be derived from the use and development of renewable
energy, so it would seem that little will change in this respect if the NPS comes into force in
its current form.
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The precautionary principle is useful as a theoretical guide to how unknown effects can be
managed, but when it comes down to making a decision it is always going to be a value
based judgement. Decision makers will have to weigh up the variety of potential effects,
ranging from local adverse effects to national and global benefits. The NPS on renewable
electricity generation is supposed to help decision makers to balance these various effects but
in its proposed form really offers little in the way of new guidance.
7.6 Allocation of Space
The allocation of space in the coastal manne area was identified by a number of key
informants as being potentially problematic for marine energy developments. A contrast can
be made between onshore wind energy developments and marine energy developments.
With onshore wind developments a developer will identify an area suitable for development
and will then either purchase the site or negotiate an agreement with the land owner for the
use of that site. The allocation of space is done through the normal market based
mechanisms that apply to any other land based activity. The space that is sought by marine
energy developers is a publicly owned resource and as such, securing the use of this space
requires a developer to comply with the provisions of relevant regional coastal plans and the
National Coastal Policy Statement, which are governed by the Resource Management Act.
The default allocation method provided by the RMA in the coastal marine area, with the
exception of aquaculture, is first in first served, and this was of concern to a number of key
informants. A comparison was often made between the problems that occurred with the
allocation of space for aquaculture and the potential for similar problems to occur with
marine energy development. This section will discuss the problems that may occur with a
first in first served system and then consider RMA mechanisms for addressing these
problems and alternative methods that could be used.
One of the main issues, with respect to the first in first served allocation of space, that came
through in the key informant interviews was that there could be a land grab at some point,
as occurred with aquaculture. The rapid growth of the aquaculture industry led to what
were described by key informant 4 as "outrageous requests for space" and posed problems for
councils trying to manage the cumulative effects of many developments. A concern was
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raised that if a similar thing were to happen with marine energy and people did obtain
consents for large tracts of the coastal marine area, that these areas may not be developed to
their full potential and while the areas were subject to a resource consent they would be
sterilised from competitive activity. The focus of this concern was on tidal energy which,
because it requires high flow speeds, is limited to a small number of sites. The idea was that
because the wave energy resource is more widely spread out there would not be the same
level of competition for space, but it is important to recognise that the selection of a site by
developers will not be done solely on the basis of the quality of the wave or tidal resource
but will include consideration of the accessibility of grid connection, among other things.
The vision described by key informant 6 of a small number of "take off points" along the
west coast for wave energy that would be fed by a number of wave energy developments
raises the question of whether clustering of developments around these points is likely and
if so, is this going to create competition for space near these points.
The Crest Energy proposal in the Kaipara harbour offers a good example of how the
allocation of space in the coastal marine area is currently managed under the RMA. There
are three important aspects of this example with respect to the allocation of space. The first
is the staged approach that has been adopted, the second is the ten year lapse period on the
coastal permits that have been issued, and the third is the payment of a bond. The staged
approach to the development allows the Northland Regional Council to not only assess the
environmental effects of the project in a progressive manner but also allows for a clearly
defined work schedule to be established. This schedule can then be used to assess whether
the resource consent has been "given effect to" as required by section 125 of the RMA to
prevent the lapse of consent. This means that for the first stage of this project the longest
period of time that the tidal energy resource in the area of the consent could be tied up for
without activity is ten years. Presumably the subsequent stages of this development would
also be made to be subject to similar lapse conditions so that if development were to cease
the consents would lapse, the undeveloped areas would become available to other developers,
and the bond would be used for any works necessary, such as removing failed devices.
For an area such as the Kaipara Habour where the area available for tidal development is
quite spatially limited, this seems to be a suitable method for the allocation of space. For
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areas where there is the potential for larger developments, the concern of a land grab may
be more justified. Cook Strait, for example, may have the potential to support much larger
developments. In this case, if a large area was consented on a staged basis (which I believe
will be the norm), then the whole area that was subject to the consent would be sterilised
from competition while the staged development was being carried out, which could be
decades. The alternative would be to have two or more smaller developments taking place at
the same time. This would require that there were two or more developers seeking to
develop the same area and that they applied at the same time so that cumulative effects could
be considered. If they did not apply at the same time, and we assume that a staged process
will be the norm, then the first applicant would receive a consent with limits set on the
degree of development for each stage that were considered by the relevant regional council
to be the maximum acceptable level in the face of unknown environmental effects. This
would make it illogical to later allow another staged development in close proximity; thereby
sterilising the area from competitive activity just as effectively as a single larger consent
would. The question of which option is preferable comes down to whether competition is
considered to be beneficial or detrimental to the development of this resource, which is
really beyond the scope of this discussion. The RMA contains a number of provisions in
Part 7A that can also be used to address these issues. Regional councils can specify rules that
require that coastal permit applications for the same or close areas be heard and processed
together, and can limit the size of space that can be occupied for specified activities.
An alternative option of developing a scheme similar to the petroleum exploration and
mining permitting system was discussed with a number of key informants. Key informant 4<
was the strongest advocate for such a scheme to be set up on the basis that "effectively the
government is dealing with a Crown owned public good just as it is with oil and gas". An
important distinction needs to be made clear here that oil and gas are Crown owned mineral
resources, whereas the energy contained in tidal currents and waves is not owned by the
Crown. This energy could be considered as a public good in a wider sense but the Crown
does not own it. If the Crown were to claim ownership of marine energy then it would
seem logical that it should also claim ownership of the energy contained in wind and in
solar radiation which are comparably intangible public energy resources. Whether these
resources should be Crown owned is another question and beyond the scope of this
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discussion. What is clear is that the space that will be occupied by marine energy
developments is a Crown owned resource, so, if we put aside the issue of Crown ownership
of the marine energy resource, the pertinent issues are really how to manage the allocation,
occupation, and use of this space. Although the system of permits for petroleum exploration
and mining is dealing with a different type of resource is the sense of ownership, it does
offer a more rigorous allocation method than the basic RMA provisions do and as such is
still worth consideration.
The permitting system for petroleum exploration and mmmg is split into three levels:
prospecting, exploration, and mining. These permits are outlined in section 2.2.2, but the
main points of interest are the way that these permits are allocated and the subsequent
rights that they provide. Each level of these permits requires an applicant to show that they
are both technically capable of the proposed works and that they will give "proper effect to"
(Crown Minerals Act 1991, s27) the permit. When assessing an applicant's ability to give
proper effect to a permit, consideration is given to their technical capability, their financial
ability, and other activities that the applicant or related companies are undertaking locally
and internationally that may impact their ability to comply with the conditions of the
permit. This is a far more onerous assessment than would usually take place under the RMA
and can be seen as an alternative to the lapse period of resource consents. Instead of setting
a time frame in which development must occur and leaving it up to applicants to make sure
they are able to fulfil the proposed works as is the case under the RMA, the assessment takes
place before any permission is granted.
Part 7A of the RMA allows regional councils to offer authorisations for the occupation of
space in the coastal marine area. These authorisations give the holder the right to apply for a
coastal permit to occupy space in the coastal marine area and can be allocated by tender or
by another method developed by a regional council that is considered necessary and the
most appropriate for the region. If a council considered that the assessment of an applicant's
technical and financial abilities was necessary and appropriate in their region then there
doesn't seem to be any reason why they could not develop an authorisation regime which
considered these things. This means that if a council wanted to it could essentially apply the
same requirements as the petroleum prospecting and mining regime, and do so within the
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existing RMA framework. These RMA provISIons are relatively new and none of the
regional councils surveyed indicated that they were considering such a system, and at
present it may be difficult to do so given that councils need to be able to show that such a
system is necessary.
The other aspect of the petroleum mmmg and exploration system that is potentially
relevant to marine energy is the exclusivity of the two higher levels of the permits;
exploration permits and mining permits. At the moment, a marine energy developer has no
claim to a site until a resource consent application is lodged. The process of putting
together a consent application requires considerable effort, including research into the
nature of the marine energy resource. A comparison can be drawn here to the petroleum
system with the research being conducted into a marine energy resource being similar to
petroleum exploration. Under the petroleum system, an exploration permit is required
which is exclusive and gives the holder subsequent rights to apply for a mining permit. The
exclusivity of this permit, and subsequent rights, allows research to be undertaken without
concern that somebody else will be undertaking similar research and will beat you to the
post. The other side of this argument is that the small number of marine energy sites
combined with the small size of the industry would make it unlikely that any two developers
would be willing to take the financial risk involved in competing for the same site;
nonetheless, the lack of exclusivity may act as a disincentive to investors. Again, part 7A of
the RMA contains provisions that can deal with this situation in a similar fashion to the
petroleum system. If a council adopted an authorisation based allocation system then
anyone applying to occupy space in an area that was subject to this authorisation system
would need to hold an authorisation. An authorisation would give the holder a two year
period where they could undertake research without any concern that another applicant
would beat them to securing a coastal permit to occupy that space (this is assuming that
authorisations for a specified area would be exclusive which is not clear in the RMA but
could be made explicit by councils).
The RMA provisions in part 7A allow councils to adopt a similar approach to that taken by
the petroleum exploration and mining system if they choose to. The question is really
whether applying such a system to the assessment of marine energy proposals would be
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beneficial in any way. This will partly come down to the level of demand for space, which
will be partly governed by the spatial limitations of the wave and tidal resource. At this
point in time it is difficult to predict the level of demand for space and it is difficult to
predict when this demand will occur, which is another aspect that will determine whether
the adoption of a more rigorous assessment regime is necessary. This sort of system would
only seem necessary if there was likely to be a sudden spike in the demand for space. If
there is relatively flat demand for space and therefore little competition for space then there
is no point in setting up what is likely to be a costly system. Conversely, if there was a
sudden spike in demand for space it is questionable whether any system could be set up
quickly enough to address the problems that this would entail. The best option for councils
may be to include rules in their regional coastal plans that allow coastal permits for the same
or close areas to be heard together, and to consider whether it would be prudent to include
rules limiting the size of space that can be subject to a coastal permit. These options will be
relatively inexpensive and, combined with the lapse period on resource consents and the
payment of a bond, should be sufficient to avoid a land grab from occurring, avoid the best
sites being sterilised through unimplemented consents, and manage the competition for
space to some degree.
7.7 Other Council Considerations and Available Information
There were couple of suggestions made by key informants regarding what councils should
or could be doing at the moment to plan for marine energy that warrant discussion. As well
as the need for regional councils to consider the allocation of space, it was suggested that
councils should be educating themselves about marine energy, and that they should be
putting provisions about marine energy into their policies and plans. This section will
discuss these suggestions with consideration of the information that is available to councils
at present.
A theme emerged from the key informant interviews that councils should be educating
themselves about the available marine energy technologies, the locations in their regions
that might be suitable for marine energy development, and considering the potential issues
for marine energy. The ability of councils to do these things will be dependant on there
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being quality information available to them about where marine energy development is likely
to take place, and what the effects of marine energy installations are. Regional Renewable
Energy Assessments, which give an overview of the renewable energy resources that are
available in each region, have been prepared by EECA for most regions of New Zealand.
These have been prepared over the last few years but because of rapid progress in the
marine energy industry "much of the marine information is out of date" (KI 6). The West
Coast Regional Renewable Energy Assessment was released earlier this year making it one
of the most up to date of these reports. This report has gone into some detail assessing the
wave resource of the west coast and has concluded that there is "limited potential for
commercial wave power due to ocean bathymetry (leading to wave collapse) and coastal
terrain (leading to costly grid connection)" (SKM, 2008:2). This report has predicted that
the output from a 100 device array of 750kW Pelamis devices would be soGWh/year. This
can be contrasted with the 'Development of Marine Energy in New Zealand' report (Power
Projects Limited, 2008) that was released one month earlier, and also partly funded by
EECA, which predicts that a 50 device array of 750kW Pelamis devices off the coast of
Westport would produce 65.7GWh/year. This is more than a four fold difference (note that
one array is 50 units and the other 100). The West Coast Regional Council cited their
Regional Renewable Energy Assessment as the basis for not believing that there was much
chance of marine energy development on the west coast. Conflicting information like this is
likely to hamper the development of plan and policy provisions for marine energy.
The development of a marine energy atlas has been considered by EECA and is identified as
an action that is under consideration in the New Zealand Energy and Efficiency Strategy
(NZEES). A marine energy atlas would identify the wave and tidal resource for the whole
of New Zealand at a fairly high level of detail. The recently released 'Marine Energy in
New Zealand' report (Power Projects Limited, 2008) has done a similar thing but at a lower
resolution than an atlas would. Key informant 1 identified the development of a marine
energy atlas as an important action that should be undertaken by central government to
help. Regional councils need to know with a reasonable level of accuracy the areas that are
suitable for marine energy development. An atlas would be a valuable resource to enable
proper planning to occur not just by regional councils by also for the planning of
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transmission grid upgrades, which will be an important part of the development of the
marine energy industry.
Of the councils that were surveyed the only provisions that they identified as already having
that were relevant to marine energy were generic renewable energy provisions which were
in regional policy statements. There were no provisions identified that were specific to
marine energy and no provisions identified in Regional Coastal Plans. Having provisions in
regional policy statements is a good starting point but, because many aspects of a marine
energy development require resource consents unless explicitly permitted in a plan, it is the
plan provisions that will really count when it comes to the processing of consents. The
ability of councils to put provisions relating to marine energy into their plans and policies is
dependant on there being sufficient information available to them. As discussed in section
3.2, the environmental effects of marine energy devices, and particularly of large arrays, are
not well understood. The information that identifies the general areas that are likely to be
affected does exist, but it is quite diffuse and as key informant 2 said "there's not some report
I can pull out and say here's the answer". The development of such a report, that identifies
the likely impacts that should be considered by councils, would be a valuable resource to
assist councils to plan for marine energy. At present the limitations in reliable information,
including on locations likely for development and environmental impacts, will make it
difficult to put marine energy provisions into plans. This, combined with the fact that marine
energy is a new industry, may mean that councils will not plan for marine energy until they




The overall aim of this research was to assess the suitability and preparedness of the
planning system in New Zealand for marine energy developments. In a very high level sense
there seems to be a conflict between the effects based management approach of the RMA
and the goal of sustainability, which is one of the drivers for the development of marine
energy. Decisions on what sort of development occurs, where this occurs, and when this
occurs are based, to a large degree, on market forces, with regulatory decision makers left to
manage the effects of developments, rather than directly playing a part in bringing about
development. The 'first in first served' method of resource allocation which is the default of
the RMA has been problematic for a range of activities in New Zealand from aquaculture to
water rights, and has again been questioned with respect to the allocation of space for
marine energy. This method of allocation was the major challenge to the suitability of the
planning system for marine energy that was identified in this study.
A number of options that allow a more structured allocation of space are available to
councils within the existing RMA framework but it is debateable whether the
implementation of these provisions is desirable. The level of demand for marine space that
will occur as a result of marine energy is not clear at present, nor is the timeframe in which
development will take place. These uncertainties, combined with the limited amount of
information about the effects of marine energy developments and the locations of the
marine energy resource, will make it difficult for councils to plan for marine energy and
partly explains the absence of marine energy specific provisions in regional plans.
Two main recommendations can be drawn from this research that will assist councils to
become better prepared for marine energy developments. Firstly, more guidance needs to be
provided to councils regarding the likely impacts of marine energy developments and the
locations of marine energy resources. The provision of this guidance will be problematic
gIven the limited information available globally on the effects of marine energy
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developments. A starting point could be an overview of the areas that councils need to
consider when assessing a proposal and guidance on best practice adaptive management
techniques.
Secondly, councils need to consider how they can best manage the allocation of space In
their region. At a minimum, councils should ensure that there are provisions in their plans
that allow applications for the same, or close areas, to be heard together. Depending on the
level of demand for marine space in a region it may be wise for councils to consider
establishing limits on the amount of space that can be occupied by marine energy
developments or developing a more formal method for allocating space under part 7A of the
RMA.
Marine energy offers a new and seemingly environmentally benign source of renewable
energy. The achievement of sustainability is dependant on technologies such as this being
deployed and planning has an important role to play in making this happen. The time to sort
through these issues is now, before development becomes widespread.
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Planning for Marine Energy
INFORMATION SHEET FOR PARTICIPANTS
Thank you for showing an interest in this project. Please read this information sheet carefully
before deciding whether or not to participate. If you decide to participate we thank you. If
you decide not to take part there will be no disadvantage to you of any kind and we thank you
for considering our request.
What is the Aim of the Project?
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This project is being undertaken as part of the requirements for the Master of Planning
program.
This project is investigating the planning for marine energy projects in NZ. The objectives of
this project are to: examine the types of marine energy likely to be deployed in NZ, where in
NZ these are likely to be, examine the legislative and policy framework that applies to marine
energy, investigate the environmental impacts of marine energy, examine how any marine
energy proposal would be accommodated in Regional Plans, and to investigate improvements
that could be made to the planning process for marine energy projects.
What will Participants be Asked to Do?
Should you agree to take part in this project, you will be asked to take part in an interview.
This interview will be open ended, i.e. the exact line of questioning will not be determined
beforehand, but will generally be shaped around the objectives outlined above.
Please be aware that you may decide not to take part in the project without any disadvantage
to yourself of any kind.
Can Participants Change their Mind and Withdraw from the Project?
You may withdraw from participation in the project at any time and without any disadvantage
to yourself of any kind.
What Data or Information will be Collected and What Use will be Made of it?
An audio recording of the interview will be made and later transcribed.
This project involves an open-questioning technique where the precise nature of the questions
which will be asked have not been determined in advance, but will depend on the way in
which the interview develops. In the event that the line of questioning does develop in such a
way that you feel hesitant or uncomfortable you are reminded of your right to decline to
answer any particular question(s) and also that you may withdraw from the project at any
stage without any disadvantage to yourself of any kind.
Data collected will be analysed to help address the objectives outlined above.
The data will only be available to myself, Lachlan McLean, and my supervisor, Janet
Stephenson.
The results of the project may be published and will be available in the library but every






You are most welcome to request a copy of the results of the project should you wish.
The data collected will be securely stored in such a way that only those mentioned above will
be able to gain access to it. At the end of the project any personal information will be
destroyed immediately except that, as required by the University's research policy, any raw
data on which the results of the project depend will be retained in secure storage for five
years, after which it will be destroyed.
Reasonable precautions will be taken to protect and destroy data gathered by email. However,
the security of electronically transmitted information cannot be guaranteed. Caution is
advised in the electronic transmission of sensitive material.
What if Participants have any Questions?







Planning for Marine Energy
CONSENT FORM FOR PARTICIPANTS
I have read the Information Sheet concerning this project and understand what it is about. All
my questions have been answered to my satisfaction. I understand that I am free to request
further information at any stage.
I know that:
1. my participation in the project is entirely voluntary;
2. I am free to withdraw from the project at any time without any disadvantage;
3. the data will be destroyed at the conclusion of the project but any raw data on which the
results of the project depend will be retained in secure storage for five years, after which it
will be destroyed;
4. this project involves an open-questioning technique where the precise nature of the
questions which will be asked have not been determined in advance, but will depend on
the way in which the interview develops and that in the event that the line of questioning
develops in such a way that I feel hesitant or uncomfortable I may decline to answer any
particular question(s) and/or may withdraw from the project without any disadvantage of
any kind;
5. no remuneration or compensation is offered;
6. the results of the project may be published and available in the library but every attempt
will be made to preserve my anonymity;
7. I understand that reasonable precautions have been taken to protect data transmitted by
email but that the security of the information cannot be guaranteed.
I agree to take part in this project.
(Signature of participant) (Date)
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ETHICALAPPROVAL ATDEPARTMENTAL LEVEL OF A
PROPOSAL INVOLVING HUMAN PARTICIPANTS (CATEGORY B)
1.1.1.1.1 PLEASE read the important notes appended to this form before completing
the sections below
NAME OF DEPARTMENT: Geography
TITLE OF PROJECT: Planning for Marine Energy
PROJECTED START DATE OF PROJECT: 23/5/08
STAFF MEMBER RESPONSIBLE FOR PROJECT: Janet Stephenson
NAMES OF OTHER INVESTIGATORS OR INSTRUCTORS: Lachlan McLean
(student), MPLAN
BRIEF DESCRIPTION OF THE PROJECT:
This project is investigating planning for marine energy projects in NZ. Marine energy
includes, but is not limited to, underwater tidal turbines, floating wave energy devices, and
submerged or semi-submerged wave energy devices. These devices usually generate
electricity, but some produce hydrogen, are used for desalination plants, or are used as pumps.
The objectives of this project are to: examine the types of marine energy likely to be deployed
in NZ, where in NZ these are likely to be, examine the legislative and policy framework that
applies to marine energy, investigate the environmental impacts of marine energy, examine
how any marine energy proposal would be accommodated in Regional Plans, and to
investigate improvements that could be made to the planning process for marine energy
projects.
To address some of these objectives will require surveys. The survey recipients will all be
resource management professionals from regional councils. The survey questions have been
designed to elicit the views of these councils, or the views of the respondents in their
professional capacity.
DETAILS OF ETHICAL ISSUES INVOLVED:
This research will involve a survey (attached) of planning professionals in various regional
councils of New Zealand.
The information gathered from these surveys will be used to help address the objectives
outlined above.
Any personal data collected will be for practical purposes only and will not constitute
research data. Personal data will only be retained for as long as it is necessary to complete the
project, and will not be included in the research outputs (thesis or articles). Respect will be
shown to respondents privacy and every effort will be made to ensure their anonymity.
Participants will be given an information sheet (attached) and asked to give their consent for
being involved in the research (attached).
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ACTION TAKEN
D Approved by Head of Department
Committee
D Referred to University of Otago Human Ethics Committee
Committee
DATE OF CONSIDERATION:




Referred to another Ethics
Please specify:
Please attach copies of any Information Sheet and/or Consent Form
Notes concerning Category B Reporting Sheets
2. This form should only be used for proposals which are Category B as defined in the policy document
"Policy on ethical practices in research and teaching involving human participants", and which may
therefore be properly considered and approved at departmental level;
2. A proposal can only be classified as Category B if NONE of the following is involved»
Personal information - any information about an individual who may be identifiable from the data
once it has been recorded in some lasting and usable format, or from any completed research;
(Note: this does not include information such as names, addresses, telephone numbers, or
other contact details needed for a limited time for practical purposes but which is unlinked to
research data and destroyed once the details are no longer needed)
The taking or handling of any form of tissue or fluid sample from humans or cadavers;
Any form of physical or psychological stress;
Situations which might place the safety of participants or researchers at any risk;
The administration or restriction of food, fluid or a drug to a participant;
A potential conflict between the applicant's activities as a researcher, clinician or teacher and their
interests as a professional or private individual;
The participation of minors or other vulnerable individuals;
Any form of deception which might threaten an individual's emotional or psychological well-being.
The researcher is carrying out the research overseas.
If any of the above is involved, then the proposal is Category A, and must be submitted in full to the
University of Otago Human Ethics Committee using the standard Category A application form, and before
the teaching or research commences;
3. A separate form should be completed for each teaching or research proposal which involves human
participants and for which ethical approval has been considered or given at Departmental level;
4. The completed form, together with copies of any Information Sheet or Consent Form, should be
returned to the Manager Academic Committees or the Academic Committees Assistant, Registry, as soon
as the proposal has been considered at departmental level;
5. The Information Sheet and Consent Form should NOT include the statement "This proposal has been
reviewed and approved by the University of Otago Human Ethics Committee" as this is inappropriate for
Category B proposals. A statement such as statement "This proposal has been reviewed and approved by
the Department of ....., University of Otago" may however be used;
6. Please ensure the Consent Form and the Information Sheet have been carefully proofread; the institution as
a whole is likely to be judged by them;
7. A Category B proposal may commence as soon as departmental approval has been obtained. No
correspondence will be received back from the University of Otago Human Ethics Committee concerning
this Reporting Sheet unless the Committee has concerns;
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8. This form is available electronically at the following web address:
http://telperion.otago.ac.nz/acadcomm/categoryb.html
13/5/2008
Planning for Marine Energy
INFORMATION SHEET FOR PARTICIPANTS
Thank you for showing an interest in this project. Please read this information sheet carefully
before deciding whether or not to participate. If you decide to participate we thank you. If
you decide not to take part there will be no disadvantage to you of any kind and we thank you
for considering our request.
What is the Aim of the Project?
This project is being undertaken as part of the requirements for the Master of Planning
program.
This project is investigating the planning for marine energy projects in NZ. The objectives of
this project are to: examine the types of marine energy likely to be deployed in NZ, where in
NZ these are likely to be, examine the legislative and policy framework that applies to marine
energy, investigate the environmental impacts of marine energy, examine how any marine
energy proposal would be accommodated in Regional Plans, and to investigate improvements
that could be made to the planning process for marine energy projects.
What will Participants be Asked to Do?
Should you agree to take part in this project, you will be asked to complete a survey.
Please be aware that you may decide not to take part in the project without any disadvantage
to yourself of any kind.
What Data or Information will be Collected and What Use will be Made of it?
The responses given in the survey will be the only data collected. This will be analysed to
help address the objectives outlined above. Any personal information retained will only be for
practical purposes and will not form any part of the data or results.
The data will only be available to myself, Lachlan McLean, and my supervisor, Janet
Stephenson.
The results of the project may be published and will be available in the library but every
attempt will be made to preserve your anonymity.
You are most welcome to request a copy of the results of the project should you wish.
The data collected will be securely stored in such a way that only those mentioned above will
be able to gain access to it. At the end of the project any personal information will be
destroyed immediately except that, as required by the University's research policy, any raw
data on which the results of the project depend will be retained in secure storage for five
years, after which it will be destroyed.
Reasonable precautions will be taken to protect and destroy data gathered by email. However,
the security of electronically transmitted information cannot be guaranteed. Caution is
advised in the electronic transmission of sensitive material.
What if Participants have any Questions?
If you have any questions about our project, either now or in the future, please feel free to
contact either:-









1. Are you aware of any areas in your region that could be developed for marine energy? If
yes, please explain.
2. When do you think would be the earliest that development of marine energy could occur
in your region?
3. Have there been any enquiries about, or applications lodged for, marine energy
developments in your region? If yes, please explain.
4. What is your understanding of the impacts of marine energy developments (including both
environmental impacts and impacts on other users of the coastal marine area)?
5. Has your council considered, or implemented, any formal method for the allocation of
space in the coastal marine area? If yes, please explain.
6. Are there any provisions in the Regional Policy Statement or Regional Coastal Plan for
your region that are specific to marine energy? If yes, please provide section numbers.
7. Are there any other issues for marine energy that you think are worth consideration? If
yes, please explain.
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Key informant 1 - Marine Energy Developer
Key informant 2 - NIWA
Key informant S - Ministry for the Environment
Key informant 4 - Aotearoa Wave And Tidal Energy Association
Key informant 5 - Greater Wellington Regional Council
Key informant 6 - Energy Efficiency and Conservation Authority
Key informant 7 - Department of Conservation
Key informant 8 - Department of Conservation
Key informant 9 - Department of Conservation
Key informant 10 - Northland Regional Council
AppendixB
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